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. important than éver before to get a head start on competition’
! ' ‘e - . .
- v ‘

' for’jobs.' I - . .

3. . DETAILED EXAMPLE L

-

v

Let us followsthrough for a moment how an actual job lead

-

would be'processed. The progedure is pretty much the same regard-

b

. v . K ot . '
less of whether the lead is classifig¢d as teaching or administration -

s

"on an elementary, secondary, two-year or four-year college level

or falls into a general cate%ory such as acgcountant, compuéer .

programmer, etc. . : . . ' ,

,

3.1 ThE‘Job-Vacancy Let. us assume that a request has come 1n .

from a high school pr1nc1pal who is looklng for ‘someone who:

) a.’ seeks 2 TEACHING' pos1tlon ;n SECONDARY eaucatlon
in FRENQH . . . i
L : ’ ! 4

has g MASTER'S degree ' -

e
o

- c. " is w1111nc to work 1n SYRACUSE New York

¥i 2

d. will.be available for epployment 1p DECEMB?R e

‘e. is willing to accept $10,000 per year l ’ »

f. has minimum related work;experience,of‘TWO yeirs ' ' |
A member of the Placement staff can very qeickly type into the , ‘.%

N !
termlpal keyboard the follow1ng message- .

|
: |
‘SEL POS T S FRE:DEG MAS LOC'SYR AVA DEC SAL 10 EXP 2 - )
Thls is the sh07thand notatlon descrlbLng the job.  The eperator
icould also enter a longhand vers1on of the same search request
_as follows:’ '

. . . .‘\ “a ,
' SELECT PbSITIQN 5 TEACHING, SECONDARY FRLNCH

DEGREE = MASTERS, LOCATION = SYRACUSE ,AVAILABILITY = . -

: DECEMBER, SALARY = 10,000, EXPERIENCE = 2 YEARS , ° ~
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. Obv1ously, the shorthand method is qulcker and is the methoa “

used by the Pfacemeﬁt Serv1ce staff.) «In elther case, the computer
. ’ A !
will reply within seconds with a prlnted’count or tqta} offy the .

numbef of persans on file who are interested in receiving that
. partiqularyjob lead--let's say the computer‘has‘identified 14

individuals.
- . o

Naqw there are a number of additional commands which can be

¢ ’ ‘,.

executed against the groqp‘of 14 selected records. The LIST
- v 4
command will simply list the names of fthe 14 individuals. The

v . K . . ’

¢ . . . . e Te o aoa
* TPRINT command will provide a brief printout of each individual

< indicating the registrant's name, temporary address,. zip code, ,

*

temporary telephone number, degree date, major fielﬁ, ayailability

‘\-

date and maiden *name if applicable, The PPRINT coemmand is similar

*

' 13
except that it will display the permanent address and telephone

;umber.' 3 .l . -

For the most complete printout, the operator can execute‘the
DUMP command\whiéh will print for each of the previeusly l;
seleeted records everything on fiie in a clearly formatted;manner.

¢

Please note that once the computer has determined those recoras.' {

which meet the ckiteria of the SELECT or search command, none of
the-subsequent commands require a repeat of the search algcrithi.

The system retains the computer addresses of the 14 selected

. , -

records which minimizes execution time of other commands . .
The usual objective of a job search is to have the system

-

automatically print the names and addresses of the'select?a group. v

QJThe PLABELS,command will ,print name and permanent ‘address data

¢ L L, ”
. - . b .
! . - . ! . . . R . n
- Y

s ' . .
. 59 AP ' .
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. . ‘ .
in a proper format for the 14 individuals. 1f the previous seargh

<

had resulted in 84 candidates being selected; then 84 labels would

print. You can very -easily appreciate the very real savings rdslized -

inkpersonnel time since manual searching is eliminated--so is the
s e s

typing of envelopes. A sample printout of names and®addresses is

shown in Figure 2.

) 1]

3.2 Other System Uses. All progessing of job 1ead_ do not resq}t

et

in a mailing to candidates. Sometimes'a lead is recelved by teie-
v

: phone, ,and the caller wauld like to have the names of llkely

. candidates so that he can personally contact them immediately.

Under these circumstances, the operator can excuse himself for \
] . o

several minytes, go to. the terminal and execute the approa;iate

computerized search along with appropriate printout commands, return

.to the telephone and proVEde the caller with as much data as he

would like on the selected candidates. This is not unusual. :

Another dommon‘occurrence is for a company representative to. §

call in person at the Placement Service offlce concernlng job

*

vacancies. Often he will leave with a computer prlntout of, likely

o
A3

candidates prepared tor him while he watched the staff member opérate
the terminal. The only data item he would not remeive on any DUMP
printout would be the minimum saiary'that the candidate would be .
willing to aCCept. For oBvieus reasons, the Rlacement Serviee ers

not want to ‘make this 1nformat10n avallable to prospectlve employers,

¢ /
however, it is still used durlng the search process to select the

job candidates. .
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4. TERMINAL COMMANDS ~ S l

Any terminal language is made up of wotds which were agreed‘
upon with the user durlng the design stage of the ‘project as to
what they mean and how they will be used ‘

4.1 The Verbs. These words are used as commands to cause the

b " B 2

computer to execute selected program modules to arrive at désired

results: A
3 o
[ 3 f -

Long\Version Shcrt . Version  Function
+

SELECT SEL . . Build a file of selected
. +  individuals who meet the job
. ' L. criteria. The nouns are also-
., T : used with this verb to fully
. . describe the job.

.
2 —

LIST , LIS Print only the names of th -
: . : selected individuals ‘<§;E:?(/

H

o

. ’ : 2t
PPRINT \ PPR T Print a brief repprt on each

of the selected thdividuals
using the permanent address

»
’

- TPRINT, " TPR Print, a\brief report on_
: k@. . . of the sglected indi

iﬁ? _ . using the tempor

L * PLABELS - -  PLA > Print mailifig labels ‘for each
. : of the/selected individuals
A . SR uszng the permanent address

-

TLABELS TLA Prlnt mailing labels for each
’ of the sel ted individuals:
using the temporary ageiress’

DUMP < DUM - Print a complete record dump
- v O - ’ except aceceptable mipimum _
. . salary for each of the selectea*
", ) . .- 1nd1v1duals :

- COUNT . " cou . - ptint the total number of !
3 _ ) : ‘. : : “active records on the Appl;cant
T '; ‘ . ~Master File




4.2'The Nouns.

o
. 2

*These words are used to define the vacancy criteria

[

: and are used with the SELECT verb to form a complete command state-

ment ° for searchi the files.

y

. Long Version

" short Ver51on

Function

" POSITION .POS
EXPERIENCE EXP
* ., SALARY SAL . '
f - -
/
" LOCALITY LOC
- l;i {
» AVAILABILITY AVA
DEGREE DEG
« . “' / ’ i
. .
)\.,
! NAME NAM

.. )
- e

‘example:

"least a master's degree)

Uséd to indic;%p‘the position or °

job code in a search.
© POS =

For
vacancy)

Used tp indicate the miniﬁﬁm

»gxgerience acceptable to e '
mployer. For example: qXP =5

(flve years requlred)

‘Used to indicate the salary
‘being offered for the  vacancy.

SAL = 12 (candl—
illing to agcept

For example-‘
dates must be
$12,000)

Used to indicate tke geographit

location of the vacapcy. For
example: ~ LOC = NEA (gandidates
must be willing to work in the

New England states area

Used to 1nd1cate when the
er wants to fill ;he positiRn.
For example: AVA = IMM (can i-
dates must be available to beyin
work immediately)
&

Used to indicate’ the minimum
educatipnal requirement for the\
job. For ekample: DEG = MAS

T

N ,;(3‘ o

REG (a regist%?r

(candidates must possess at \

b

Used to search the files by a
name, either partial or complete.
For example: NAM = JONES THOMAS*
(all candldates with that name
w1ll be selected)

‘T
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4,3 Search.Combinations. By using £he SELECT verb and all of the

’
nouns (except NAME) to descrlbe the Vacancy, the most‘pompleté and

refined search can be made for‘quallfled candidatés. Only those

peisons who'match on every criteria will be selected, all others
excluded, even those who might qualify on five criteria but miss

out on only ¢ne criteria Wifﬁ find themselves rejected from the
Seiepted group. However, it is not necessary tc use all,of the
nouns with the SELECT verb. The following example§ will,illustratg
the flexibility of the system:

a.. SELECT POSITION = TEACHING All teaching candidates will
be selected regardless of the subject area, level bf )
teaching or any other criteria. , ot

b. SELECT POSITION = TEACHING 4 All teaching candidates
who want employment at a four—year institution..will
be selected.

"
]

SELECT POSITION 5 TEACHING 4 ENGLISH All teaching
candidates who desire employment at a four-year’
institution in the subject field of Engllsh will

¥ be selected.

i}

M

You can see thdt as more criteria are added, the search

B

becomes, more refined and the selected candidate list more filtered; _ -~
“ /”

=

- 4

thus, it is possib;g to really zero in on the most qualifigg////

candidates and only inform them .of the job lead. Those7who are .

not fully gualified by the selection criieri/ lf/not be

bothered by unnecessary mail ‘and, or course, the prospective ‘
eﬁployer likewise will not be unnecessarily bothered. The system .
works well for all parties concerned. Just a few Tmore examplés

will illustrate that it is not even necessary to use the POSITION
noG;’on eyery search. It all depends on what type of information

12
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you are

d.

seeking from the file.

SEZECT SALARY = 15 AlI gandidates who are willing
to accept a salary- of $15,000 will be selected re- '
gardless of any other criteria.

SELECT AVAILABILITY = DECEMBEég All candidates who
dte willing to begin work in cember will be selected
regardless of any other crlterla

SELECT SALARY = 15 AVAILABILI@Y = DECEMBER All
candidates who are willing to ‘accept $15,000 and
can begin work in. December will be selected. Both
criteria must be met in order to be .selected.

SELECT NAME = PET All candidates whose names begin
with the letters PET will be 'selected~--this woulad
include Peters, Peterson, Petrie, etc If the
entire name is known, it can be used to ‘'select -
just that individual and others who mlght have the
same exact name.

-
-
s

4.4 Candidate Status. When a persqn accepts a position, he is

requested: to notify the Placement Service so that his computer

record can be updated to an inactive status.

aqcepted is not entered into the files.

set to exclude the person from any, future searches thus redu01ng

processing and mailing costs. Unfortunately, there is no\Cay to . .

enforce the request and it is fe*t that a number of succe sful

The position he has’

Only an inactive flag is

job appllcants never do notlfy the Placement Serv1ce of thelr good

fortune.

<

The problem is somewhat minimiZed by terminating thc use

of the old file in September and starting®a new filc each October.

- A person must re-register to get back into the system--no recorai;

.are carried forward.

5, IN CONCLUSION ' o

]

13
’

-

"As I indicated in my opening remarks, our Placement Service

office has had a very good experience with the.computer%zed

-~

I3
¢
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‘placement'systeml Job leads can be processed swiftly and
‘accurately thus providing a very valuable service to our students
and alumni.# The system is easy to modify so that each summer

prior to:the start of a new processing’year, we wikl implement
K L

-

N o

réasongble chahgés to the computer system to further enhance
" the effectiveness of tﬁe service for tﬁe coming year.
Yes, we do firmly believe based on our experience that the
SUNYA PLACEMENT SYSTEM is an INNOVATIVE SYSTEM which is a

SOLUTION and not .an ILLUSION.®

[}

. - - ,
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' ‘OASIS - AN ADMINISTRATIVE DATA MANAGEMENT SYSTEM' \

Cheryl M. Traver, Assoclate Director of Operations -
“‘Georgxa State University, School of Business Administration! .

LN

!
L. University Plaza, Atlanta; Georgia 30303 - ? ;
+ . «
. . ) . ) %
¢ In the last five years two major advances have been made toward the ¥4
<« improvement of commercial data processing productivity: the File Management ?
System and the Manggement Information System. The fgrmer is directed at i
. "
‘reduc1ng the .effort in processlng volume data, the latter at providing more . . §f
g Coby
2
: flexible and timely information out of stored data. Both of these substantlal o\ }:
< ‘ : » ) ] - {
needs are prevalent in most commercial environments. Unfortunately, the two .
A . . . - ﬁ;z
types of system are ngymally mutually exclusive as designed and supported. .
. « . 2
A¥ » : ‘ . L
Thus, the data processor must select one or*the other or constantly transpose ‘* &
- * o ' — ’ . . é
his datd between two conflicting data structures. It should be possible to ~ g
— N &7
. - N\ . :
. provide a system that combines the advantiges of the File Management and Manage- %
i . . ’ 7::
ment Information Systems. OASTS, an Online Administrative Information Sysfem f
b .v ’ / N L4 ' ’ : i
. o , R bl
developed at Stanford’ University, is such a system. ‘ g
. ' . ; e
- ¢
, 1, THE CURRENT AVAILABILITY r
' - £
In.the last five years the commercial data processing industry has made £
-~ several attempts to#ﬂgne out of the strictly batch-oriented+mode of operation . F
.8 'ir;;:\ ‘
) . . . . ;3 ]
which ,the media of the card and the magnetic tape had produced. Bro&dly i
. . ‘. + Cr
LY ‘ . £ T
. . L. ‘ - L A
. speaking, the two most notable changes. were produced by the introductlon of . g
LN
first the File Management System and then the Management Information System. ) g
C . ‘ o e i)
“ The two systems have basically diffeﬁknt goals and, consequently, differ In , g;
1 their characteristics. - v
5

. . 4 3 .
1.1 The File Managément System. The File Management System (FMS) * was

\ . ,

designed to be basically batch—orienfed . This does hot mean that it will not :

e

S
Py

Ve

SR,

o

&

+ operate via termlnals, however, the design was deflnltely oriented toward

k] i
44 L] }

.-. s . . . . ‘ . X -
. . o . _ . o
*WIRK TV of Informatics, Inc., is a fihe example of ythe FMS. WORK TEN of
"Honegywell Information Systems is another example. ST

g TSN,

LY
. . . . .
ERIC /. e , o
T ? : . : A 9

L\t - . .
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., pnocesslng é 1arée proportlon of the data in an ent1re datd set or*flle. ’

r, . ¢ . .

* -

Traditional batch retrieval methods are’usually ‘employeds the file struc-

L)

4 PRI -

+

, _tures are sequential or employ one major index or key via which the data can

- . v

be retrieved. The rules on subsetting or sortlng the data*are in general

L pg-
*

very str1ct, the only fiexiblllty being afforded via standard system sorts o

»

. embedded sort verbs. The transactlon/mastep-f11e‘concept characterlzes these

-

. . . & - . ¢
systems. _They are .extremely record-oriented and basically designed to access
[ 4 ‘ \ .

5 r

each record in a data sef ornce (or very few times): to retrieve and/or update

‘. ‘l
N ’

‘;’ . all of the data vithin,a record,iﬁpa single pass. Consequently, access times

. are primarily dependent on the speed of accessing the device and are largely \
v le LI * * . »

" independént of the relative efficiehcy of .the cade which manipuiagﬁs the 1/0-

. . F4
-

.bcund routines. Heavy emphasis, is usually placed on the. size of the file.* The
. “ > « ¢ LN

power and flexibility are directed at~reducing mundane prognammer effort.

-

Typicallyrsuch systems prov1de for automatic performance of stand@rd updating_ L

»

. functions, transact(éﬁfma__gr file logic is included for matchlng records,
v
L. Capabllitles for generating 1list reports and doing stagdard subtotalling are
- R4 '0 ' N “
- T often advertised.x\The-systems are defin1te1y oriented toward the programmer, )
often employlng shortcut 1auguages and fill in-the—blank methods ™ permit
- - Py .
rap;d productlon of programs . 4 - - h
S 1.2 ° The Management Information sttem. The Managemqnt Informat ion System . 25
(MIS)*, on the other hand, is terminal (or retrieval) oriented, designed' SR L
., ‘. ¢ g ) ) ] o .
‘primarily tq héndle random requests for complex.selectfons of data. 1Its B
) . @ . : Y] .
i emphasis on ragid,retrieval required the development of many forms™ on non- ]
. N « } . L : ‘.
. ' .standard file structures designed specifically for doirdg random retrievals in -
. . L ] N Y M .-' R 9‘ : l( - N
B ' ! : 4 i . v ' ¥ >
ol *TDMS (TS/CDMS) of &ystem Development Corporation and IM§ of International
‘ Business Machines Corporation are examples of the MIS. . '
\‘l ’ . . - . ’ » -
E lC h' - "3‘1. 3 . .
WJ:EEE o _ 120 -
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. the minimum amount of time. Instantaneous response for very flexible gelec-

L . ) . R \ .
tion criteria is of primary imp -
v e Ly B

- B :
very few records and very litt

Normally the final qutput encompasses .

-
£

d. Such systems often tend toward the
ihéegrated data base concept' the data are .arranged within a structure so
. N i { . - (‘p .

O ‘. that Jngenious 1nterreiationships can beaproduced Such systems, being

B

.

.

e ¥ - o
. concerned so specifically with retrieval speeds, do not place heavy emphasis

’ g . {

__— on the physical size of the files. Id fact, extra space is normally cequired ’ i
. i ’ . ‘
B} - : . . \/- .
° . to repeat data in numerous structures or to support pointers, chains, anﬁrig\‘\\‘
. . H PR ¥ - L ;: T

o, N . ‘7; . 1 N
' indices to make the rapid location of data easy. These systems are ''user ~

i
.

. oriented" in‘that they provide tools for the .user himself to specifv and = . ) " j

‘produce queries and simple reports. Sometimes generalized facikﬁties ate
. ) , o ‘ ‘ - . ¥
’ also included ghich permit the simple maintenance of data. (Most such” systems
- N &
. . do not include convenient programmer 1n&erfaces for writing nonstandard © B

1]
N .

programs.) L E., .
, : . I /
1.3 The Dichotomy. _Both'the EMS and the MIS provide worthwhile and necessary '
; .’: . o ‘ . _— ) .. - /
capabilities. The normal commercial data processing environment has the need

e

~ , L i ] i ' . . - ’
fcr programhing volume maintenance and retrieval functions and for permitting

A the flexible compilation of 1nformation from those data. Udfortunately, those;’

..-" » ' }?»v (? v LI N J "

) -very characteristics ghich make the FMS adept at handling large volumes of oo
i e '

. data restrict the retrieval,flexibllity whereaq the complex file structures

.

6

,4'-‘

which allow the MIS ghat flexibility force maintenance functions to be —————]

' £ R
- AN 5 ‘

exceedLngly slow.r, )

2
co “; -
The alternatives for the data processﬁng .enviroument are not very prumis—_’

v-ing. Conceivably, a given installation cohld purchase both types of system

4 1

and use each for {ts design ted purposes. EUnfortunately, this would require
* \ §
transposing th data from\one system to the other at frequent intervals.‘ .t
\
‘R\f: EVen if this were possible, it would be expensive. The Second alternative .

- . ’

;\ .K.i\ _ " - : ) %
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L

- & : : . >
; ’ . . N |

.would Qf‘to purchase just an FMS, which would make the programming burden less'-
. : ¢ ' NNt oa

. ! . : v z ,

cumbersome, but would not “facilitate the handling of unanticipated’requests.

T The third alternative - to acquire only an MIS - s the most acéébted today.'
. " . FY A ’ . . o < c e

Such a sy%gem affords®managerent with the type, of information it wants but-i3

N . ) . ) T R v R )
normally extremely expensive in terms of batch ¢omputing time for volume main-
. . ’ . . f .

tenance and retrieval. T X . : o
. ' é" R 4 - b ‘. e

‘n\

1.4 * The Need. It is the conviction of the author that noné'of these:g

2 .

-

_alternatives should be necessary. It should indeed be p%séible to provide Orie
’ . e . . St ‘ )
_- single system which,wogld combine the advantages of both tfpes of system{with
, L \ - S s o

- S . ~ PR - A , ¢ :
none of the large disadvantages that each today forces. fSuch a system would

- € - -
. .

. require that the same data base be used effectiveiy for both mass retrieval
..~ and maintenance functions and for random inquiry and terminal updates. The

batch access and modify speeds musEFE§ reason%ble; the staﬁage overhead for

4 H

onlihe retrieval must not be exorbitant. The system must provide inquiry

S -
. <

services and report definition/generatig’ features which are directed at the

’ f level of the pérson who yili be tﬁe user of.these services - i.e«, Engiish-

»

- like larguage in a fairly flexible format.' A - T o
" 1.5 A Solugion. A SyQEem thag combines the ag;;ntages of thé Filé Ménage— i
. . - . A . “
ment System and the Management Information éystem, yet attempFE to avoid the
\\> ’7 inherent weaknesses of each, is not an unrealigtic drg;m. In fact, ohe such
, | system alreédy exists and is operational at Stanford University.' Called
. OASIS (Online éﬁminigtrative lpformation'§};tem), the system was developed by *
Prbject INFO, avsoftwaré team at Stantorﬁ Upiversity, under a granE»from tiic .
Y rFord Fsundation. ) !' ’ > ‘ ’ - : ;f l ‘ ol
T s, ' rﬁf
. . .
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. 2. THE OASIS APPROACH ! ) . oo -t
13 . 4 . . N
LA .o In 1968 the PrOJect INFO team was formesyto address the problems of a

-

university adminlstratlve computing communlty. Its mission was to develop for

Aa

‘a
. %

ve

Stanford University the means by which the information neéds Bf the administra—
« , 14 . . . C » .% . o. ‘Y )
tive environment could be satisfied. '(The Tequirements of sciéntific and

v

-, 7 . * . -
reseatch computing were not addressed.) After a nine-month.study,of the

systems currently'available/(or nearly‘available) it wag decided that none N
SN _‘could be"pombined_or structhre& in'sucn-a-manner that the yniversity admini-
T 4 . ‘ Lk ' Cow "
" séEagibé needs could gcmnomically be satisfiedu; Kt that time'the basic ideas
. “ for the design of OASlS vere formulateé. ‘As_the ﬂame, Online Administrative , ‘

v ’, . , .- .

. . o .
Information System, implied, OASIS was designed to support both "online' and
. { - ) .

2 ~

: e ’ “ » - *
. batch activity conkerned with normal "administrative information" requirements

] *
3
. - [y

via an organized and efficient "system". Thus, OASIS is an attempt to span
B -
the gap between the File Management System and Managemeno Information System

*o

@

2.1 The Components. OASIS is highly modularized to‘ﬁrovide maximum flexi-

bility and 1s‘composed of four lqgical components an.Executive Control
’ ~ ‘

program,'the Terminal Serv1ces, the File Servftes, and the Generalized Services.
PR

- 3 ©

The Executive Control program performs traditional monitoring functions
\ f P . ‘

. P p -
to handle the supervision and coordination of the operation of multiple user!

.
e - \ «
.

i, . tasks. The monitor handles. task scheduling ‘and the allocation of memory Ui\'
H -

I3 -
@

the'tasks and to 1/0 buffers. -It also containsﬂa polling routine which

. . .
" . performs’communications between the CRT programs and ‘the external user. A ¢

3 Command Language ProcesSor handles simple requests between- the user and the

. h ]
.

system. The OASIS Executive differs froq other monitors mainly in the space
-y .
allocation techniques used by the Linkage Services,.since OASIS divides~”memory

& ¥

- »

. » . . . »

. 1 .
\)‘( " . N 43. * .
ERIC = .. . .- A s - -
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! #
[N { . r '’
into 2% increments in which the Generalized Services and user tailored services

L4 .

‘opetaté .t ) ' ‘-’
. LN . . v

\ ‘ ;he Terminal Services provide communicatjions between the user‘andzthe

syst?m. They gre used by the Command Language Processor and the Generalized {

-

Services, and Are available to tailored applications through standard high- ;
Y .

evél }anguagd CALL stalements {as, the ‘COBOL CALL). )

The File(Services handle all‘gnteractions between the Generalized and

taﬂlo ed services and the OASIS data;base, The structure of that data'base

L

reflecté\the oecognition of needs for both unanticipated, unstructured user
t

AN
N -
fficient volume retrieval and maintenance. Services are

requests aird

. ! . .
' provided for akbcessing the data .,n various ways for the varying demands.

. The Generalized Services were designed to handle«those neaﬂJin the ‘

administrative ehvironment which could most readily be put into a generalized

- format and coulld be utilized by the user community, thereby avoiding laborious\ .

4%,

programming effprt. The.Generalized Services consist chiefly_of QUERY and the

Terminal Report|Generator. QUERY .was designed to handle ‘the unanticipated
' ~ * ) < B
The service is available through the terminal and consists of

[y

»
user requests.
v * 2

free-form English-like sentences input by the user. Automatic editing and

formatting provife pleasing displays with a minimum amount of user effort.

The Tetrminal Repprt Generator, on the other hand, was designed to avoid some P

[} ‘ . . )

of the programming needed for the fairly Etandard‘reports the user sb often

o .

requires. Repory definitions are éntered through tHe terminal, with a step-
s . N ’ ) \‘ t
by-step user guided procedure, and severdl options are provided for report

i , .
generation.

- ’

-

2.2 The File Seivices. The power of OASIS ig derived primarily from its
| .

data management rdutines and its file structure. "Based on the assumption that

< . . ‘

”

-4 7 S
1

Mt .




s
4, .
L%

- r * -

« both. volume requirements and complex selection criteria for 1ow-volume output

4

lookyp capabilities.

*

t

‘

H

-

are required OASIS supports both direcﬁ record retrieval and index—like ' !

An’ OASIS data basenis phySlcally.resident on one or

more disk storage devices and consists of one or more\files whlch may or may

ce

l..

noz/ﬁe,related according to their definitions in the OASIS D1ctionary

An

3

‘extéhsive set of backup and recovery fac1lities is an integral part ‘of ‘thé

" system. . ¢ .

s
.

v

¢

2.2.1

Record Structure.‘ An OASIS file is a "physical collection -of variable

K}

length "records".‘ Al~\of the data for a giveﬁ record are located in éonti— .

., "
A ‘ '

. guous space, since it is assumed that the 1njormation in that record‘;s somﬁr'; ot

[ d . -
A - '

how logically related and as such will often be accessed together. Eaéh record

may be physically subdivided into a sequence of segments", each of whicg may

"elements".

»

in tuzp contain one or more Logically related elements may
, ~ e

defined together as a "group". File boundaries may be spanned by means of a g

pseudo-element called an "iplirect reference". Figure 1 is a pictorial

. desciiption of the 0ASIS file ;%rucﬁ“re.

.
E ¢ A

) :
N The various sEgments within a record facilitate highly variable length
records and at the same time provide a means for efficiently accessing and

updating logical subdivisions of the record. (Within one file there can be a

\ ' .
maximum of 254 d&fferent segment types, each specified as optional or mandatory

4

and\>ingle or recurring.) ' . ’

-

The element, on the other hand, was designed for user flexihillity HI

3 c

convenience. - Although an integral part-cf a record, the element is not

< , .
dependent on its physical location within the record. Associated with earh ¥4

element in the OASIS Dictionary are a name and an OASIS -edit piciure which

) . S | ‘

determine the data characteristics and how they are to be edited for display
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purposes.:

abie(charaéfgz.) These names and standard formats

2

layman than.a numeric or
3 - - .

v

*

N

[

r -

.

.

structural description.

4 -~

were designed as a

3convenien&e so that déta fright be pbtained in a manner more meaningful to

(The rules on edft pictures permit inclusion of almost any print-
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The Services.

S

structure.

record layout:

¢

-

\

z

“

" The File Services routines reflect the OASIS record

’

GETSEG

RPLSEG
ADDSEG

*  DELSEG

~

Other servi

format:

crmod

Retrieves a particular occurrence (or all occurrences) of one

segment type in a record, or retrieves an entire record in é

file. : . -
- LI - .

Replaces a particular segment occurrence into a data record,

) : . . =~ .
- Inserts a new physical segment occurrence into a data record.

- Removes a particular segment occurreace, from a data record, or
an entire record from a file. :

1

ces are more user-oriented and less. concerned with the recdrd

-

- »

’

A - Retrieves one occurrence of one or more elements, groups,
and/or indirect references in a record, or all OCCUrrences
of one element.

RPLDATA - Changes the value of an element in a record.

.

GETVAL - Retrieves one, many, or all values which occur wlthin the

instances of an indexed element in a file. N

4

These services, used in gijunctién with 0ASIS routines for description and

editing, may be used fgr data in!ependence in a program.’

Generalized Services do'employ them in this manner.

]

2.2.3

readily available,

Security.

’

in fatt, the

~

DASIS prdyides a complex security structure. Each file,
&

segment, ‘and record\within thf OASIS data base has associated with it an

access and

users or batch programs, are F

and a modify

a modify '

.

gsigned passtrds; each of which has an acces

’"clearance".

the clearances against the tddes of the data which are being requested «nd ,

.

j{‘ . v

. .‘ . -
)
Y

There are services that deal with data eccording to’ the physical -

A R

ey

Because of the need for confidentiality where data are so

‘code”. . rll users of the system, whether they be tnrmin1l

ALl of the OASIS File Services automatically cheek
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. s ‘
_perform the service only if rhe security.is .valid. Security levels of three :

1 <~ ’ N .Y

kinds are proylded 2 main hierarchy consisis of'32 security levels (1-32).

.

"EE”Zﬁ‘exciusive hierarthies, denoted A through YA and consisting of levels 1

through 8, are equal in, security level and normally cover all or part of the
PR

main hierarchy but do not permlt clearance into any other exclusive hierarchy.

. , -

Absolute clearance is used for entry,into all of the data in a given file.
s . ’ )
. The hlerarchies may be comblned in any maﬁher desired by the user to produce
% = _
s 1 N B hd
S~ 2 spec1£ic security configuration. . , . o

. . ~

2.2.4° Data Base Structure. In addifion to those. aspects of the OASIS file

- -

.structure'involﬁing the subdiyisions oﬁ'records; 6ASIS includes facilities for
235? the ra;jd‘retrieyal‘and maintenance og\those records.. Associated with each
‘ file in an‘Od}lS—data base is arrecord number index (RNI). As each new recotd
¢ is added to a file, it is assigned a symbolic néxord number. The number
itself 125 no slgnificance, however, it represeﬁis the displacement into the

RNI table where the actual physical location of the record is stored. When a
° .

record is relocated during maintenance activity, the change in physical loca-

B -

tion is recorded in only one place, the RNI. The‘significance of tKese

symbolic record pointers becomes apparent when one considers the tfird and

final component of an O0ASIS file.

o <
l‘l.

A value index table (VIT) may be bui1t for each element whose values
ﬁ- ““' 1

are frequently used in retrieving data. Each VIT €ontiins an ordered list
- . .

of values existing for that element in the file. Associated with each
value is a list of the RNIs of those records containing thc pqrtitular vnlur
- . OASIS automatically updates these VITs during all maintenance fd%ctions to

4

the file.

ERIC 138 ‘




114 LS ,
. ! . ‘ Vol., 1I
v RS <, o
" ' : : )
\ Figure 2 illustrates the OAS1S data base components.
‘ . vIT |
. i f it viT, Value
~ OASIS viT r:_ﬁ i irdex
’ ‘—"‘_ Tables
. Dictionary viT, _ ] vIT :
[ ’ \ v'T for -
', vIT ' for i File
* P ——
N - for File, — - <
- o ) - | ) ~
. File, %[ T -
. - 1 PO { >
yv;'g 3.’“ # o~ index o)
¥ RSP 1Y , y
L . ) Ordf:r b R
Voiu_m:'Status . % X g ¥ r
- R es LAY - .,
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Figure 2.

~

base itself is also oriented toward these methods.

4

»

Oasis Datd Base Components

pe

4

s

A1l of the disk space i«

) divided into 1692-byte blocks, called "pages", and OASIS reads 4n an entire

. S~

5

2.2.4 Retrieval Methods. The OASIS file structure was designed spefifica]‘r-

ly for several diff;erent éeirieval methods. The phy:sica.l layput of the, dat.,

LY

L]
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page whenever data from that page are fequestgd:{ffhe utility of this design'

-

P . . A o
characteristic may best be observed by examining the various retrieval methods.

bl ) < + ”~

< B - T - :
The fastest method of accessing OASIS_recd;dg_involves’reading the

records in "RNI order" (the order the records wepqéédded to %Pe file). An RNI

- ) . t f - .
page is accessed to locate the physical address (page plus displacement onto
that page) of the desired record and that page %&;;yen read. O0ASIS will

average a 1/0 for every (16707average—reco;d—leuété) records (i.e., one 1/0

for every 33 50-byte records, two I‘Os for a 3000-byte record).

Records may also be retrieved according tdzthé index order of a given

.- 3

element or according to a "given value" of such'an element. In this method

a VIT paéﬁ%ﬁg read to ebtain the RWI for the Eifsn record containing the first

s s R
value (or the requested value). Processing theg.proceeds as for O0ASIS 2

sequential retfieyal. #s in the case of RNI pages: an actual read of a VIT

page is not alwaysgﬁgbessary in that as many as‘ﬁﬁb instances of symbolic
/ ' N ;;— A . . k™

pointers may be found on one bagef

- .
14
f

*  The third and most flexible method of accegsing’OASIS records is used to

"

égselect records” intu a subset of a file or in a given order other than that
-t -~ 7, o y
2 ! 3 £ S
;8 single indered element. This method involves the use of the SELECT

o
/ . ;

<

iﬁ% rervice. Using 3s input an English-like synéacéigal arrangement called a

¢ o

’yHERE—clause,’SELECT constructs a list of record numbers (énd, optionally,
’4— T

éﬁcepted segment occurrences) of all records iﬁrthe'file which meet the

. e

specified criteria. The specification may contain as many as 20 condit fonal

expressions connected by OR, AND, or TAND (aaééeélal conncctor permltt Ing

comparison of data within a segment occurrence) and up to ten ascending and/or
. : 5 e
- [

- -
* -
b

. VRN
-




. Lo ) ; .
descending sort fields. Parentheses are supported, and.opegétors include EQ,

NE, GR, LS, LE, GE, and RN (range). . . i .

4 —

. The‘powér of the facility is derived from the'fact_that any'elemenf may

be made part of the WHERE-clause. During the paxse ofg&he selection criterié, ‘
. - . -

. - =%

SELECT firséAutilizes the indexed element$ to-form a set of RNIs satisfying the

criteria specified for the.indexéﬁk;tems. If necessary, those records are then
~ ‘ P ~ { '

accessed to determine the vqiidity of unind;xed data. The output of SELECT is

.

usually a list of RNIs (which may be saved and reused at a later time if

desired). Thus, the entire record is available for ‘access, without any dupli-

cate storage space for temporary files, regardless of the elements in the
~ \

selection criteria. It is also possible to perform selection by aéghent .

»
(thus, element) occurrence in such a manner that the caller is returned only

»

those segment occurrences within the record that satisfied the selection
» .t . .
] ]

criteria. . ’

“

.
’ hd - ’

' - The various methods of record retrieval wegé obviously designed with

)
..

different purposes in mind. The *0ASIS sequential and indexed order methods
¢ -
. \ .
facilitate rapid manipulation of large quantities of data. The physical

. proximity of all data for a record minimizes thé time needed to gather all

( \ : S~
data on a record or to maintaid large portions of those data at one time.

‘e

Requests for a given value of a particular element ‘are useful in selective

.
~

. batch maintenance as well as in online retrieval of records by key. The

capabilities of SELECT for the complex reordering and subsetting of. data are

ideal for batch reporting manipulations and for complex online correlations

of data for management decisions and also permit more simple application
. ¢

piogramming (since conditional selection need not be wfi;ten‘intb each program).

e

E‘« g VAN
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2.3 The Generalized Services. Relyfng heavily on the OASIS File ServicT%

capabilities, the Generalized Services ptovide automatic.facil ties by which

~

the user may satisfy unanticipatéﬁ requests\%mmediately and produce countlessf

varieties of reports without costly application programming (and long time

.deIéys). Both QUERY and the Terminal Repo&% Generator provide automatic

editing and make use of the full SELECT capabilities for population selection

. [N

“and recor&Aorderiném Full security shecking is rendered at all times. In

B

addition to diéplaying elements, groups and indirect referenFes, facilities

N ” ’

provide for the calculatlon of functions (suM, COUNT, AVG, MIN, and MAX) and

<

arlthmeflc expressions (elements, functlons, or llterals separated by the-

L]
P

operators.+, =5 /[, *). d ) .

L4 ~ . .
QUERY supports both descriptive and WHERE-clause requests. Descriptive

queries permit the hser.to browse the Dictlonary;.to review. components of a-
filegpr group;m;alues'of'an el;yent, or names of the files‘to which he has-

access. The more common-WﬁERE-clause query 1is used fos display}ng record 7
contents In eitper vertical or columnar format and may include a popPlation

count. Full paging capabilities as well as hard copy options4 arg provided.

Figures’3 and 4 show sample WHERE-clause QUERY }eguests. '

.

i . hd - —
. >
_ BASIC,STUO.INFO.WHERE MAJOR RN '04O'/°O48' AMO SEX.CODE EQ I
. KEMBER. 10 HEMBER . NANE $ M MAJ.OESC LGR CUS DATE.LAS
0-1/67-024407 CORNELIUS, JODY ANOREA F S ENGLISH . 3/69 JR  07/26/71 -
' 0-1/67+043601 HENKE, SUZETTE AN FSENGLISK . L/69 GRAO 07/23/74
0-4/68-065612 HIHCHENBERG, HANCY LEE F S ENGLISH . 3/69 JR 07/26/1714
0-1/67-00533 MYDANS, SMELLEY F S ENGLISH 3/69 SR 07/26/71 ‘
0-1/66-060043 FERRARI, TERESA MARY  F 5 HISTORY 1769 SR 07/26/71 | °
9-1769-055034 GILBERT, OEGORAH F § HISTORY 3/69 SR 07/22/7)
* 0-1/69-034426 MILLS, ANNETTE M F M HISTORY 3/69 R 07/26/T1
ace 1 *
PAGE? ("ENO' ,'RT,'P*,'L' ) N .
- N B z
First Page of QUERY Showing Information on Female Students in Several Deperiments Lo '
. .
Figure 3

= . . . . .

\
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. A3
. »
- B
MEMBER. 1D counsclnwro WHERE DEPT.ABSR £d 'ewcL’ TAND REDIT.UN 4 . K
B e ; d rence 10 CREDIT.UNITS €Q 5 Taw0 + P
» . [ -
- > . nsnssn o DEPT OEP (;s’ S SC COURSE.TITLE CR GR QYY W
*0-1/63-014403 ENGL 409 002 O Ol FRESHMAN 05 A 369 !‘ '
. MATH 450 043 O Of AMAL GEOM CALC 05 B+ 369 -
. PHYS §70 053~ 0 0! ELECTRICITY * 04 8 - 369 v
. PHYS 570, 0S4 ¢ 81 ELZETRICITY LAB ot B+ 369 ° o~ 7
©«  FR'S 992 001 “Bs O] VEHICLE DYNAM 03 A~ 369 o
0-1/67-014302 W PE 032 016 ,0 06 INT TENNIS =~ > 0] A 369 i
L, ERGL 400 005 0 O} NARRATION 03 B 363
© HUM O BOC 005 O 01 HUMANITIES SEM 05 A 363 ¢
ENGL 40Q 200 O 02 AMERICAN LIT 05 A 369 )
Lcs 670 005 0 Of COMPUT PROGRAM _ 03 + 369
C e v . "o
. PAGET (*END',*N''P",'L" X): . ) ’
3 L4 [3 . . * - - Y
QUERY SI:owmg Acadentic Prof,ram bt Students with & Particular Coursc and Grade ’
. .
I v '
. iy Figure 4 ' 2 Y
® LY ) . .
- ) ‘( !
-\l‘ 4 )

The OASIS Terminal Report Generator (TRG) was des1gned as a veh1cle by.

Al

. which the programming of a large portlan of report-oriented appllcations might

- * \

be avoided yet was based on the assumptlon that no generalized report defini-

.
. . - . Pt

tion vehicle could provide for every complicateq fh;msofirepoft in an efficient

Report definition»is accomplished in an interactive
E

3 -

mode with the user answerlng suchrtermlnal prompeed questions as desired report

and user-oriented manner.

name and’output mode. (Definition may also be perﬁormed in batch mode.)

Automatic page numbering and/or dating may be‘specified.‘ Elements ulay be ir

designated as control breaks so that total and summary functions will be per-

forﬁed when the valde of any of these elements changes.

v v -

w

.As the format and bhntent of each line (and associated headings, if

any) are defined, the user can modify the automatic edit pictures and inter-

sperse text. Both data lines (for the detail data of the report) and total
lines (for, production whenever one of the predefined control breaks changes)

may be included. T _ o




) \/r, ¢ )
. When the definition,is complete, OASIS genErates obJect code for

that report and stores it ?ermanently ina spggial file, " The user may

. L}
. , [ " -

- 4 3 N
. then produce the regort/or request a ﬁroof based on a subset of data.

B . . R R . 5
The” repart may be displayed on the terminal %@ith paging capabilities .
3 / . “ .'.4 .
similar to those used in QUERY), spooled from the terminal onto the B

-
L ) t

0ASIS log tape fd4 later production in batch mode, or initiated directly

v

from the batch partition.

2.4 Tailoreu Services. . Although QUERY and TRG were designed to*

eliminate'many of the programming'needs in an administrative endironment, ' .

s
[ 4

it was felt that for. the mahy routine functions {hat would inktiated )

T TS
-countless nuibers of times per day at a terminal the user should be ’
required to enter the minimum of;data nécéssary to,oHtain his,required

-

output ~ -in a fashion similar to pulling a tab card out 8f ‘a manual file..
» / - P : .« * ! A

-

To, facilitate the creation of sugh tailored services (called networks), °

-

0ASIS includes.support £f8r high-level language communication with the

OASIS File Services and Terminal Services. To make the programming ..
. AR ' . . : . "
process more sonvenient, online debugging facilities permit the programmer °

-

. to trace. execution, to show registers or $elected portions ‘of memory, and
B ’ . . M » s R " ' -

to modify’ (patch) register'contents and selected memory locations.
The File Servides ‘routin 25 are also available to batch programs

written”in Assembler language or any high~level language whichﬁsupports v
0 P ,

. a standard~CALL statEment: Such programs may be written,in any style

‘* natural to the, programmer and may utilize noneOASIS files ané}%eripherals. '

LA )

2.5 Summa z: OASISfcould be called a eompromise system. It was not

B
Al

designed tc'be all things for all environments and therefore has avoided

! . w : .
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fhe inefficiencies of,generality. On tﬂe other hand it was not ‘designed

B L with such a specific environment in mind that its flexibility and diversigy
il : . . - C |
; %. would be seVerely,limited. OASIS. is an atrempt to relieve the ' programmer/ . |
Paal [ L * . “
: p , . |
: of some of his burden, to provide the user“ with flexible means of \\\ |
e . . - N |
s interacting with his data, and to provide “management" with a system. -
which can answer "its needs and yet not overtax its computing reSOurces. . .
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ciea ) _ THE DARTMOUTH OSCAR SYSTEM
. * John S. McGeaclhie, Directodr:
-~ Partmoith ‘College, ‘Data Processing Center z -
- . . . Hanover, New Hampshire 03755
e ‘ . t )
’ . . o “" Y L
¢ Fhe Dartmcuth 0SCAR (On-line Student Course Assignment and Registration)
2 . ‘ * -

system provides the Office of tﬁe Registrar with an on-line capability for

RY I . . .
assigning student$ to courses, updating course offerings and distributing
Ly ‘ . 3 ~

students among course seqlions. This paper describes the usé,of‘ospAR

-, il r

during the course assignment process for. a typical ferm, a brief overview

-~

of the OSCAR system and the procédungs for changing student céurse selections .

and ‘updating course offerings. B (N . “
S . Py L

-
-—

“ ¢

1. INTRODUCTION « v
" 'r /~ . . .
The OSCAR sysieu operates‘on the Dartmotith Time-Sharing System (DTSS) S
. 7

[Ref..1,2,3 1 and is accessed thrbugh terbihals*locéped in the Registrar's
A -0ffice. During the bd§iest periods of eacg quérter, Ehe Régiétrar and his{
staff typically ﬁse about five terminals;.DTéS normally sppporfs about 150.

» Approximately 3850 of’Dartmo;th's 5400 studerts are actively involved

in the course assignment and changing process each quarter, and the .
. \, .

-

.

_ normal academic load is three courses per student.
. .,

The predecessor to the OSCAR sf%tem required a great deai of manual
¢ : . * .

» work. As the number of course offerings increased, as students began

(e ~ °

‘

shuttling back and forth between on-campus and of f-campus programs, and as

the restrictions on course changes became less stringent, the manual and

»
. €

punched card system began to show signs ®f sévédre stress. In'response to

these pressures the OSCAR system was developed 4uring the winter of 1972.

.

_Both systeﬁs ran'ineéarallel during the sﬁfihg, and the OSCAR sistem was

put- into full‘operation‘dufing the summer (the lightest term af the year).

’ . - - -
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The following sections describe (i) 0SCAK’s use durfng the coyrse
) e, N > '
assignment process for a typical term, (ii) an introduction to the OSCAR
f . ' - . ‘
_system; (iii) student course selection changes; (iv) course offering changes;

and (v) miscellaneous-features of the OSCAR system.
a . ' -
] ¥
Al . / ’

2. * CHRONOLOGY OF REGISTRATION EVENTS -

. . ¢
Several’ months prinr te the start of a new term, course selection cards

3 -

(called nelective” cards) .are sent to students. At the same Yime, an on-
. ? ‘ -

line file of tentative course offerings is created. This file contains an_ } !

entry for each:course, but does not include course sections or laboratory

et

periods. Special restrictions required by a department are included,'hbwever.:

v .

For example, certain courses are open only to upperclassmen, others have an-

. - b

enrollment 1imit, or require instructor permission, etc.- When the'alectivp
t

. .cards are returned by the students (usually about six weeks before the staft T
Ny,

of the term), they are fed into the OSCAR system and used to develop a pre- ‘g
e

liminary assignment of students to courses. Restrictions and permission are
) f

automatically checked by the system at this time.’ -

»

Following the preliminary course assignments, enrollment summaries are

" {.

sent ‘to each academic department. The departments use these summaries to

ilﬁetermine a) the number of sections required for each course, including
" laboratory and discussion periods if appropriate \b) the tiwes at which the

various sections will be offered, and ¢) the section instructorAg For

~

example, a Freshman English course might have as many as twenty sections; an -

elementary chemistry course might require anywhere from two fto ten ‘labo'r‘at_orﬂ'

r
-

periods. _ ’ ’ o




The data received from the academic deparemenfe are used Yo create a -

»

new OSCAR course data base, containing coufses, sections, laboratory and

. discussion group periods together with the corresponding instruactors and

time periods. ' -

A revised assignment of students to courses is now done using the

. . . .
new course data base. ‘'This process,is called sectioning and attempts to

assign students to courses and sections in such a way as to avoid_ student

- -

time copflicts and keep a balanced enrollment among the various secticns for

each course., Avoidance of time conflicts takes’ precedence over balanced

enrollment. In case of an unresolvable conflict, a list is printed showing

- “

the student's name, his requested, courses, the particular courses, sections
and times avaiiable, and the reaeon fos the conflict. The Registrarfs'office
later examines this list and takes appropriate action on each.indididual case.
- While the algotithm used is relatively simple - for example, no-éttehpt is

made to automatically reshuffle previously determined course assignments -
- h' .

=¥ 1
it is an enormous improvement over the previous manual methods. At the

completion of this process class lists for each course are mailed to the

v apprgg%iate instructors.

® After registration, there is a five to ten day grace period during whlch

students may switch courses. When a student requests a course change, a staff
A - . k

member of the Registrar's office, sifting at a terminal, enters the student|'s

idengéfication humber,.withdraws him or her from Eﬁ; course to be dropped,

+

and specifies the new courbe requested. If the desired course xequires spetial

permissians, the system will ask the terminal operétor if the student has the

A
.

required authorization. 1f ‘the course has sections, the system will attempt

‘ . \ : i . o
A - : ‘ ‘
g f
° \ ‘ \ K

:
L -

¢ 4%Y

-
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to utilize the section with the lowest enrollment and which does not have a

timefconflict with-the student's other. courses. If the course has required

laboratory or discussion periods, the student will be placed in one of them,

-

using a procedure similar to that used for course sections. At the . .
completion of the process, OSCAR notifies the operator of the particular

assignment made, and the. student is provided with immediate feedback concern-

ing the success of his request. During the first few days of the term; as

many as five terminals may be connecfed to the’ course changing program, which

s .

continuousty updates the course data basz. At the end of each day, a list of

"add/drup" notices are prepared for cach course and mailed to the respective

instructors. These lists identify students who” have been dropped from or

;s -

added to each course, thus permitting the imstructor to maintain an up-to-

1
-

date cdurse enrollment list. .

- v

3. THE OSCAR SYSTEM , - '

L »

The most important programs in the OS€AR system are: I

CHARGE Used to update student coyirse assinnments, )
SECTION Used once per term to do sectf@ning, : i
UPDATE Used to add new courses or.make major revisions in

student data. I .

In addition, there are a number of initialization and report generation“

' ’
. - %

programs which are not worth describing here. . -

Y,
. : »
3.1 Accessing CHANGE. CHANGE is a "multiple-terminal" program [4] which

can be used by several people simultaneously.: The first person to begin a

-

session with CHANGE is known as the "master" user, and must select 2 oneﬁ\to

\

"
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eight-letter "keyword" (e.g., brownfox, syzygy, or whatevery. This user then
L

signs on to the time-sharing system under the user number corresponding to -

s

the desired term (there ,is a separate user number for each of the“Fall, -
> - .
Winter, Spring and Summer terms). -The master user then' typés

: s

OLD REGLIB**%:CHANGE s

After the computer responds "READY", the master user types o -
. , . ~ . . »
LINK keyword, * - !
’ - to initiate the "conference" and to indicate that any number of additional ‘
terminals (up to a maximum of nine) may join the conference at any time. - .
w
. .Users on other ‘terminale_may do thi¥ by simply typing e :
" JOIN keyword ~ I L=

where the keyword used in the JOIN command must be ,the.same as the one used
* i{n the LINK command. There is nothing special about the "masfé%" user; it

) is simply that one person must 1n1tiate the confereoce, by calllng up the

program and typing the LINK command, and he is called the mastar.user. The
joiners may be signed in under any user number and do not have to type OLD
. . Y

before typing JOIN. . A s

-

After a user has entered the conference (either by initiating it or
joining it), the CHANGE pregram will type the message - . .i

o -~ N t
.

T ENTER INITIALS, PASSWORD? \

to which the terminal operator responds with his or her initials and the

appropriate password. '
The password provides authorization: it would be undesirable to permit
- studeg;s to juggle their own, and perhaps their unwitiing clagsmates' (?)

R P
4 i ~
\‘1 . T~ ,‘L.J.L . .t




/ .
course schedules.”” The date, time and o erator's initials are written to an
P

'audit trail file; which also records évery studentrrelated transaction for

later use by various reporting programs e

A.brief summary of the more important commands available in CHANGE is

provided below: | .

. ‘ADD Add a student to a course’ :
. DROP brop a student from a course : L
-~ LIST List a student's courses \ '

FEE Charge a student a fee .

. . -

MCLIST Print a class list-at the terminal.
SFATU% 'Print the-status of a course (enrollment, etc.) ’

), N . «
EXIT Terminate a session with CHANGE .
- ‘ FIND * Find student's id. number given his last name

PASSWORD Change initi&ls and password level ‘
WHO Provide a list of the other conference participants

) + 3.2 The SECTION program, The SECTION program ié used for pre—registration

sectioning of the entire student body., It is similar to CHANGE, but has a

¢ more restricted command list, may be used by only one terminal at’a time,

.

and accepts commands from.a file (as well as from the terminal). SECTION is

accessed in the same manner as any other program on DTSS: the terminal

“r

ADD Add a student to a course
DROP Drop a student from a course .
EXIT Terminate the SECTION program .
SECTION Specify the name of ‘the file of commands !

-

> 3.3 The UPDATE program. The UPDATE program is used primarily to offer

4 -
/ - additional counses or change the parameters on existing courses. The "~ .,
- - A .
/ $ ,
. - . =~
4 #
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. (CLIST, EXIT, LIST, STATUS, WHO). The.second password grants access tQ

’ LY
primary commands are: -

ALTER Alter the parameters of a course . ’
. OFFER .Add a new course to the term's offerings .

WITHDRAW Delete a course from the current term's offering -
REASSIGN Generate a file of ADD commands for SECTION

EXIT . Terminate the UPDATE program

STATUS Print the status of a course (enrollment, etc.)

*

-

3.4 Passwords. When an OSCAR program requests a password the user may enter
one of three passwords. The first password grants access to cormmands that
enable the user to examine student course assignments, but not to change them

commands that enable the user both to examine and update student course

. assjgnments (ADD, DROP, FEE, REASSIGN, SECTION). The third password grants

¥

-

access to all of the commands available inugﬁy one program, including the

ability to alter the fundamental parameters of a course and to make available

'

new courses (ALTER, OFFER, WITHDRAW). Thus personnel outside the Registrar's
office (e.g., in the Dean's office) may bg given pérmission to list a

student's courses but not to change them.

1}

» ©

4. CHANGING STUDENT COURSE ASSIGNMENTS .

The primary vehicle for changing student cqurse assignments 1is the'CHANGE"
program, although the SECTION program é§ also used for this purpose during

sectioning. The- ADD command, which assigns a student to a course, is thé

f

most complex and is therefore described in considerable detail. Brief

descriptions are psovided for the other commands, The PASSWORD and WHQ commands

.
.

i -
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are omitted. Appendix A contains an examp

Ht N

‘e of a dialog with the CHANGE
4 ’ j .
" 4,1 The ADD command. The ADD command w1%} enroll a student in a course and

‘update its enrollment count. If a c0urse is sectioned, the student will be

. —

placed in thg»section with the smallest gﬁiollment which does not have a

-

time conflict with his other courses. If a course has labora;ory or dlscus51on

groups, the student will be placed in the smallest of these which does not have
a time conflict with his other courses. E

. .
~ . #

.To specify a particular course section, laboratory or discussion group

ks
;3
/s

the course name may be followed by the‘létters‘s, L, 'or D and the number of

'S

the desired section, as in "ENGL 5 S 1" ‘or "CHEM 51 L 2" (spaces are not

significant). Some examples are shown bé;ow:

. / -
ADD 107235, ENVS 35, ART 2, ENGL 5 e
ADD REL 46, PSYC 1 . "
ADD PHIL 1 S3 ", (Specify section 3) ’
ADD BIOL & L1 (specify 14b section 1) . .
ADD GOVT 5.D6 (specify discussion section 6)
ADD GOVT 5, GOVT 5D6 (enroll student in GOVT 5, and

also in discussion section 6)

B . - .

Note tHat section may be abbreviated "SEC" or "S" laboratory may be *

5

abbreviated as "LAB" or "L" and discussion group may be abbreivated as "DIS"

or "D". The student id., number may be omittpd if a previous command (ADD,
DROP, LIST, FIND) referred to the same student. )
The pq‘Fram.has a number of built—in checks for courses-with enrollment

liéits, permission requirements, and so on:

f L3

)
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Course closed
If a course is closed, the message )
‘ »

course name IS CLOSED
DO -YOU WISH TO ENROLL STUDENT ANYWAY (YES OR NO)2.

will be printed at the termiunal. If théaanswer is YES, the
student will be enrolled in the specified course. If NO, the
student will not be enrolled in the course.
Course full )
I1f a course is full, the message.

course name IS FULL

DO YOU WISH TO ENROLL STUDENT ARYWAY (YkS OR NO)?

will be printed a2t the terminal. Far this and all other quespions,
the operator may answer YES or NO as in 4.l.1 above.

Course requires special permissijion

If a course requires a special permission, the message

CHECK SPECIAL PERMISSION LIST FOR THIS COURSE
DOES student name HAVE IT (YES OR .NO)?

will be printed at the terminal. -

Course closed to freshmen |,

1f a course is closed to freshmen, the message

course name IS CLOSED TO FRESHMEN o .
+DO YOU WISH TO ENROLL STUDENT ANYWAY (YES OR NO)?

5
s ~

will%be printed at the terminal,

Course closed to upper-classmen

Lf-a course is closed.to upper-classmen, the message

course name IS .CLOSED TO UPPER-CLASSMEN
DO YOU WISH TO ENROLL STUDENT ANYWAY (?ES OR H0)?

will be printed at the terminal,.

1335
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4.,1.6- Course open only to seniors
‘ If a coutse is open gply éo seniors, the message °
i course name IS OPEN ONLY TO SENTORS , -'
DO YOU WISH TO ENROLL STUDENT ANYWAY (YES OR NO)? -, f
wili be printed at the terminal. o }
4,1,7 Course ;equires inspructor permission
. If a course requires instructor permission; the message .. )
’ ! course name NEEDSYTNS%RUCTOR PERMISSION . : Y
( DOES student name HAVE IT (YES OR NO)? | i
will be printed at the terminal, g ' L -

4,1.8 Time conflicts ‘ ;

¥ : 1f a time conflict is found between student's current courses and
the one to which the operator is attempting to add him, the'
- following messages wil be printed: .
STUDENT student name 1S ENROLLED- IN 0 Co
(s.. list of student's courses...) ’ g

THERE IS A TIME CONFLICT BETWEEN STUDENT'S CURRENT COURSES’AND °

2

(eo. course with time conflict...)
, . B ./ L -« .
DO YOU WANT TO ENROLL STUDENT ANYWAY (YES OB NO)?--.

If the operator answers YES, the student will be enrolled in the
course even though it has*a time conflict with‘his other courses.
L ’

The ADD command will accept a series of trgiling letters as part of ‘the

;b

~

course specifier to indicate tiat a student already has, permission for a course.

£

The legal trailing letters are listed below: . ‘.

3

"c"  yndicates that student is to be enrolled in Zourse even though it
may be full or closed ’

"p" indicates that student is to be enrolled in course even though it
may require permissions or be closed to the student's class (e.g.,
a freshman taking a course open only to upperclassmen).
v ‘ )
l\

¢
?

.
p ¥
I . T -
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- _"D" indicates that a student is to be enrolled in the same course twice;
! . a "D" will be printed to thé left of a studentls dual enrollment
courses whan these are displayed using the list command.

.~ "X" indicates that student is to be enrolled in‘course even though it
may require special permissions. .

: Ex3mples:
ENGL 5 SEC 20 P (override course permissidn requirement) "y ?& ‘
. ART 2C \ (override closed course) *
. ' ANTH 60 CP (override both permission and full course) ’

-

4.2 The DROP command, The DROP command will delete.a student from a course,

provided that he is currently enrolled in it. The student will also be

dropped from the -Fssociated laboratory or discussion group, if the course

0

has one. Some examples are given below: - )
. .
DROP 175035, .MATH 13 o ‘
- DROP 4520, ANTH 1, PHYS 13, MATH 6 .
' " DROP AKT 21 " (use current student idno) ;
DROP BIOL 17 L2 (drop laboratory section 2 only) ’ :
DROP GOVT 44 DIS 3 (drop discussion~group 3 only) .

4.3 The LIST command. The LIST command displays the specified studeng's

assigned courses in the following .format: . ~

STUDENT flamie’ class: )
' coursde’ indications (if any) - R ’
J. ) . ] .’
o L L . s
. - .‘with one line of output for e;ch éaﬂvse. An. exampie of the command is

"LIST 40000W'", which would show the course bging taken by student 40000W.
3 ’ L]

4o The FEE command. The FEE comméﬁ%‘acce;ts a dollar amount to QZ charged

s -~

. . to the current student for course changes. A billing recori will be v ' "

~

appended o the audit trail.filé for later processing, ‘Ihe FEE COmTand
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must have been immediately preceded by, an ADD or 'DROP command which

) resulted in a course change. ‘

(N

There is no way .to reve‘%g changes through the system.) If a fee is

S ¥
erroneously appliea to a student, a manual correction must be, issued to

N W » 4

: the Comptroller s office. ' : ' v -y s

s s

4{5 A@heﬁCLfSthommand Thé CLIST command generates a list of all the

1 -

students enrolled“in the specified cburse, laboratory or discussion group.

t .
- P

Identification number, full name and class are printed for each student.

. The programwyilllpause after'listing every 15 students and the'message
. - . c

CONTINUE (YES OR'NO)? = L '

»

- “

will be printed. If the operator’answers NO, the class list Gill be ‘4! '
i . - 3 ’ . ] : P " . :
terminated; otherwise the nex&;group of 15 students will be listed.

Examples. re:

CLIST BIOL 4 , o
CLIST PHYS 13 16 ' < e
' CLIST CHEM 57 . : o \ '

4,6 “The STATﬁS command. The STATUS command @isplays the time, enrollment,

\]

lim1ts and permission status OEfa course. . If the course has sections,
il +

labs or discussion groups, this information'will.be displayed for’all

J'the sections, labs, etec. It is also possible to request the status of b
.a particular 1lab ar discussion group. For sectioned courses%the total |
' - . . - % . -
course enrollment will.be printed on the first line. An example is
shown below:’ ' ; . o, . _ . :
COMMAND? STATUS 'ART.15° * . ‘ e -
.5 i - LI 9 . . R 3
S o, /- ) "
ART ' /1% . TOTAL: 31 . .
‘ART 18 yx% 11 11721774 MTH. 13:00 -.16:00 i’ — .
ART 15 SEC. 1 P 16:00 MHL - N
ART L5 SEC 2 P . *+* }7 11/21/74 MTH  -13:00 - 16, e
. . N .’ . * " . ‘:"l . ’ - -
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i In the pfeceaing examble, the items follobing the coutse and section
' ‘ ' ’ A .ﬁ . i * & . vy -
number on the last line are interpreted as follows: ' .
&8 ‘ . | L R o ° ) . .
- : Item . i ' Interpretation . ’ C e
Rt ' * ) ‘. .
. P ) S " section requires permission -
' *kk section has no enrollment; limik., = «
. . - g } "2.
- ) " ‘17 section currently has J7 students C !
MTH etc. section meets Monday and Thursday from 1 to 4. . _‘
t
‘ . MH1 the Registrar's cdded abbrev1at10n for t@ec:.fied
;; } time period - R
% < ® 7
» . e - .
- ‘ 8 # T e . . &
4.7 The EXIT command. The EXIT command(te;minates‘a session w}tﬁ a course
. - : , . ~ . ‘
< R \ . , . o . - > o p o
e enrollment system program. . Lt . : g
.4.8 The FIND comm&nd The FIND command attemﬁts toglocaﬁe thq,specified s ¥
. ' séLdent s identification number for use in subsequent ADD,,DROP or LIST .
N LS
. comand%The outpjjlt from this command will depend on wnether or not the
: % & T o ' . a *
program.was able to uniquely identify the student's namé. . .
, 4 8.1 If the system was able to locate and identify the spec1f1ed
stydent;~ the mesgsage > 2 N
STUDENTﬁEidno name class FOUND ' ) .
. \ will be printed. The student's idno becomes the "current" ' [

. . idno and will be used subsequent ADD, DROP or LIST commands

until the terminal opeéf&tor ‘specifies a new student identification
, -, number. ’ )

Y
» . . o

k)
. 4.8:2 1f the system was not able to uniquely identify the specified
~ ) student, a list of names will be printed:

’
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« -

%> CGMMAND?

K oL idno-

followed by the message

-
: ENTER STUDENT

o% exampla.

.., POSSIBLE MATCHES AGATNST: BUSCH ARE:

. < 120807  BUSCH
_3’ 120896

. 3
" ENTER STUDENT IDNO OR 'CANCEL"

ef

name -
name

“FIND BUSCH,

BUSCH.MARGARET R

clasg . .
class’ . . ’ “
. .

. o . .

- a
Y .0 .

name

‘ class

1)

IDNO OR 'CANCEL"

M *

25

ANDREA .
7% : ‘e

 CANCEL. . .

(The names are_rea} but the ig. numbers are“false).

.
: .-
&

- L
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A"ING counsz OFFERINGS en ¢ - ° .
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5

s

-

dsing the uRDATE program.

passw°rd 1eve1 than student course aaoignment commands. ‘.

5.1 The ALTER command.

the division, insrructor, enrs

*

a COUISG.

A11 counse a1teration commands require a h;gher

The ALTER command provides ‘the ability to change

-

llment limit, permissions, time and title of

»

Although it is also possible to modify the enrollment, “there

L]

should never be a need to do this a2 the enréiiggpt'tétal is automaticallyi

updaféd when students are added to or dropped from a course.:

The elements

of a courge are called fields, and each field is denqteduby a three-letter

~ !

. abbreviation as follows: . ~

»

«”

R B AN
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Existing*éburses may be a1tered new courses ad&ed or old ones withdrawn .

™
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-~ ., ) . ‘ : *
. - .‘:‘5 !
. ) - DIV division’code - "
“ ENR enrollhent o *
- “woo INS .instructor number ’
’ LIM ° enrollment limit :
‘ PER _permissions ',
TIM " time code o
TTL _course title - . - ‘
= 4 LI . Q
5.1,1 DIV: the division code is a number between O-and 9 and .

‘. ; indicates type of divisional credit to be received by a
> student taking ‘the course.
5.1.2 ENR, LIM: these fields accept a three—digit number giving . :
. the’ new limit or the new enrollment count, ~

5.1,3 INS: the instructor number is currently the Registrar's )
. ' three-digit identifier, although provision exists for
’ . eventual-use of the full employee number. )
i} . '5.1.4 PER: the arguments to the permissionﬁfield may be one or ’
morg of theyfollowing: T : .
» < : ‘ - . B . ’ . Lo
. "en (course‘is closed) ~ v K
) S S * ’ : ‘ .
e '; B "pr ” (course requires ins%rgptér permission) '
‘& ~ 2 oy
. * MX"  (courseé has spec1al permission)
é . » , "F" {course is closed to Freshmen) e, 7
: ‘ *° """ (course is closed to Uppefelassmen) !
. . ) N\ . S
+ "s" .(éoursé~is open only,td“Sehiors)
. e The new permissions reglace existing permissions en ahcourse.
) 5,.1.5 TIM' the new time is spec1r1ed by one of the ‘standard

three—character time codes used by the Regiqtrar s office,

5.1,6 TTL: the title must be enclosed in quotation marks (") and
. may not exceed 20 charaeters, as'in TTL "CONSULT FR REGLSTRAR",
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by

¢ Only thos fieldsfsﬁecified with .the ALTER command will be updated;

. all other fields\remain the same.

,  Examples: N .
. . \ .
ALTER MATH 13, TIH\MI3, bER PFX, TTL "LINEAR ALGEBRA"
ALTER ANTH 6, TIM 10, INS 357, LIM 100

5,2 The OFFER command. The OFFER command allows é new course to be added

: b o - -
to the list of course offerings. The format of the command and itg arguments

*

ig exactly the same as that of the ALTER command. -

A time code and title must be specified for a new course, and the
command will be rejected unless they are provided. (If the in;tructor
number- is omitted, the default number 000 will be-provided, This will:
result in the instructor name "THE STAFF" in all coursé list printouts.)

1f a course has no'sectioﬁs, and a secFion is added, the new section

must be numbered 2 or above. The main course will become section }.

.

The rules for new LAB/DIS units is as follows:

-

5.2.1 if no previous LAB/DIS units exist, the new one must be :
. numbered 0 or 1; in either case, the system will record
' : it as number 0 \ :
’ ' 5,2.2 if previous E&B[DIS units exist, the new one must be
numbered 2 or %;eater; the existing LAB/DIS unit will
become number I.-
, ¥
Examples:

OFFER CHEM 57, IN§ 342, TIM 2, PER PC, LIM 50, DIV 3
OFFER ANTH 6, INS 357, TIM 3, TTL "ELEMENTARY ANTHROPOLOGY"
OFFER CHEM 57, LAB O, INS 342, TIM 12 - : ' L\

5.3 The WITHDRAW command. The WITHDRAW command removes a course from the

1ist of course offéring’s, provided that no students are currently enrolled

in it. }f there are students enrolled in the course, an error nessage will

*

\ ‘be printed and the WITHDRAW command will not be éompletedf

ok )
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If the course has any associated sections, labaratory or discussion

‘ ¢
groups, these will also bé withdrawn provided that the enrollment is zero. ¢,

It is also possible to withdraw a particular section, laboratory, or

discussion group; to do this the course name must be followed by the letters

S, L or D and the number of the desired section, as in "GOVT 6 D5".

~
.

~ , Examples:

.

WITHDRAW CHEM 57 (vithdraw entire course)
WITHDRAW BIOL 17 L2  (withdraw laboratory section 2 only). /
WITHDRAW GOVT 44 S4  (withdraw section 4 only) :

-

+ 5,4 The REASSIGN command. The REASSIGN command is intended for use in

-

expanding or contracting the number of sections in a coursec, and generates’
a file containing a list of DROP commands for all students in the particular

course, followed by a list of ADD commands for all students in that course.
©t

* _This file is then used as input to the sectioning ﬁrogram, which redistributes

the students among the revised number of sectioms. . .

The format of the output file is:

DROP ~ idno, course ’ ,
DROP idno, course -
ADD idno, course
) ADD 1dno, -course ,
\ e - 4 A L
Example: K

) REASSIGN ENGL 5 .

RIC 2 -~ 143
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§. THE AUDIT TRAIL ' -
. An audit trail is kept of_all transactions which affect a student’s N
course enrollment. In addition, an eﬁﬁzz—ig_padq in the audit trail

' whenever one of the main OSCAR proguéés & FARGE ,/ SECTION, UPDATE) is

run, and an entry is made whenever a hsegff;*f: es the OSCAR system.

-y, :
dser involved in .all

i

s
T ot .
.

P AT
Thus the audit trail shows the progiim?aadfi 4

i,

~

[ 4

course changes. Several reports™are brqﬂi&edlfrom tﬁg audit trail files:

! . i R L ¥ . .
' J Y ‘ ‘. .

(1) a report showing all changes made by "%“ac% student;- (ii) a report

°

showing th:;gaily changes in the enrollment of each course (used to
] .
update faculty class lists); and (iii) a report in chrorological order

sticwing all course changes made during a given term. . Thﬁs latter report

~

has been very useful to the Data Processing staff in traéing some, obscure
program bugs which have been encountered from time to time.

. There are four basic types oﬁ records in the audit é;ail files; 4

6.1 Program entry records. These show the progrém identification

(CH for GHANGE, UP for UPDATE, etc.), the date and the time.

6.2 User entry/exit records. These records are created whenever

i a user enters or departs from an OSCAR program. These records N
contain the program identification, -tfe date, the time, and the -
user identificatipn (three initials).

6.3 Course addition/deletion records. These records contain the

¢ . user identification, the date, the time, the student number, a

l1ist of courses, anq an indication of whether the courses were

z

added or dropped. . .

6.4 TFee records. These records contain the user initials, date,f

i

/
time, student identification number and the dollar valdé/;f the
- .l r / ~ <

fee.
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- : ol.
(Underlined entries are typed by terminal operator) , 11
. LR RAIH ( join conference "RAIN")
L4
TERM: 74F

ENTER INITIALS, PASSWORD? jsm,

COMMAND? £

BSUCH NOT FOUND

COMMAND? £

-

3 [}
T e e 00 e

.

S

ind kbusch

[

__37— ~¥

POSSIBLE MATCHES AGAINST BUSCH ARE:

121008
12...3

"BUSCH ANDREA
BUSCH MARGARET R

75
76

ENTER STUDENT IDNO OR 'CANCEL'? 124,.3

-

(supply initials, passwo¥d)
(operator error) .

¥

(all id. numbers have been
altered for security)

-y

(enter second id. number)

COMMAND? list
R

(list student's courses; note
omission of id. number)

12...3 BUSCH MARGARET R 76
COLT 42 . MWF 10:00 - 11:05, TH 12:00 - 12:50 10
GRS 1 MTTHF  9:00 - 9:50, W 9:00 - 9:50 9
6 MWF 13:45 ~ 14:50, W 15:00 - 15:50 2

HMATH

COMMAND? add econ 1
COURSE ECON 1 SEC
% DOES BUSCH MARGARET R
\| ***ADD- *NOT* COMPLBEED-,

4 NEEDS INSTRUCTOR PERMISSIS%/ ‘
76 HAVE IT (YES OR NO)? no

"‘\COMMAND? status econ 1
ECON 1 TOTAL: 215
ECON . 1 SEC 1P 45 43 10/23/74 .
N " . MWF 10:00 - 11:05, TH - 12:00 - 12:50 10 *
ECON 1 SEC 2 P 45 (42)10/02/74 S
' . MWF 12:30 ~ 13:35, W 16:00 - 16:50 12
ECON 1 S8EC 3 P 45 49 10/07/74 '
" MTTHF 9300 - 9:50, W 9:00 - 9:50 9 *
ECON. 1 SEC 4 P 45 ° (40)10/25/74 ' '
MWF 11775 - 12:20, T 12:00 = 12:50 11
ECON 1 Ssec 5P 45 (41)11/01/74
MWF 11:15-= 12:20, T 12:00 - 12:50 11
COMMAND?

\

note time conflicte; of the remaiﬁing sectiong, number 4
has smallest enrollment (40) and hence was ten'tatively

t

*

gelected by the program befopg}requesting permigsion check.

A 3

i d
-

Az .
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add art 15

y
A

12...3  BUSCH MARGARET R ' 76 IS ENROLLED IN:

COLT 42 MWF 10:00 - 11:05, TH 12:00 - 12:50 10
GRS 1 : MTTHF 9:00 - 9:50, W 9:00 - 9:50 .9
MATH 6 MWF  13:45 - 14:50, W 15:00 - 15:50 -2

-

THERE IS‘A CONFLEICT BETWEEN STUDENT'S CURRENT CQURSES AND | - --
ALL AVAILABLE SECTIONS OF ART 15 :
PLEASE CHOOSE FROM AMONG’THE FOLLOWING: | !
ART 15 SEC 1 P *** 14 11/21/74 MTH  13:00 - 16:00 % MH1
ARF 15 SECC 2 P *** 17 11/21/74 MTH  13:00 - 16:00: MHl

»
Snasasee
L

ENTER DESIRED SECTION/LAB/DISC OR 'NONE'?_1_

COURSE ART 15 SEC 1 NEEDS INSTRUCTOR PERMISSION

DOES BUSCH MARGARET R - 76 HAVE IT (YES OR NO)? no
**x*ADD *NOT* COMPLETED

CbMMANu? status grs 1

GRS 1 © ks (:;)12/05/74 :
MTTHF 9% - 9:50, W 9:00 - 9:50 9
COMMAND? drop grs 1 o, (drop Greek & Roman Studieg 1)
COMMAND? status grs 1 ‘ .
GRS 1 * k% 12/05/74 (note‘drop in enrollment)
. MTTHE 9300 - 9:50, W 9:00 - 9:50 9 -
COMMAND? 1list ~
12...3 BUSCH MARGARET R 76 : '
o5 COLT 42 MWF 10:00 - 11:05, TH 12:00 - 12:50 10
. MATH 6 MWF 13145 - 14:50, W. 15:00- - 15:50 2 °
- L
N COMMAND? add grs 1 (restore course)
c e GRS ul?"il""‘ MTTHF  9:00 - 9:50, W ., 9:00 - 9:50 9
+"  COMMAND? o et
( ) .
) “-’!‘hnnl-nrw'""'.
-

EBJK; ) ;130 L ~“¢§”
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. Vol. II
N clist art 15 sl (ctass list for ART 15 SEC 1)
ART 15 SEC 1 ENROLLMENT AS OF 12/05/74
05:..0  BEATTIE JAMES L 76 ' .
20...4 DANN JESSE C- 75 : i
23...0 DONOVAN MARY E 76
40...V  ALI SHIRIN® 77
40.,..S DELL JAMES R 77
40;..8 FONTAINE ANNE E : 77
40...D GLICKMAN KENNETH P C 77 .
40,...N JENNINGS JOHN G III 77 e .
f40...M  EANDERS JOHN C 77 .
_40...Q0 SHEMI BULENT HAMIT 77 v
40...Q TOWNSEND LUCY M 77 . ) .
63...6 MUSTARD MARION M 76 ¢
83...7 STANLEY ALFRED T JR 76 s ‘
85...8 SULLIVAN TIMOTHY J 76 *
14 STUDENTS ENROLLED IN ART 15 SEC 1 )
COMMAND? list 40...v i
T
40...v ALI SHIRIN 77 %
ART 15 SEC 1 -MTH 13:00 - 16100 MH1 :
ART 16 . TF 13:45 - 16:45,...T81.. K '
MATH 13 SEC 2  MWF 10:00 - 11165, TH 12:00 - 12:50 10

COMMAND? exit
YOU ARE NO LONGER CONNWECTED TO CONFERENCE "RAIN".

STOP o ‘ ‘ \\

READY )

»

ERIC ; 437 ‘ :
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" Hanover, NH, 1974).
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5. . Vol. .II
"VOICE: OUTPUT FOR STUDENT INFORMATION INQUIRY

David T. Clements, Senior Programmer/Analyst ' .
District Student Information Systems
Coast Commurity College District
. ‘ Costa Mesa, California 92626

a

< - . . :
The Coast Community: College district is currently implementing several

Synthesized Voice Output applications in both gheir Computef Aided Instruc-
tion (CAI) and On-line Studen;’lnformatioﬁ Systems. This paper focuses.

mainly on the efforts expendég in providing a touch-tone/voice-ouiput facility

A}

for Administrative inquiry of-:the Student Information Data Base. The author's

intent is to famjliarize the reader with the components of the facility and

-

to propose its employment as an extremely effective mediuf from both cost

and user points of view. -

’

1. INTRODUCTION : | .

Man has always regardeq his ability to speak as an endowment which

elevates him from all othervearthly creatures. Whetper he is now ready té
include thec "momstrous" digitfl computer into his elite status is debatable.
But the technology of Audio Response has‘grown tremendously in the recent
years and it has proven to be, in many applicétions ranging from Credit
Inquiry to CAI for the blind [3], an ideal Man/Machine Communidation:

A recent research article [S] on Voice Response listed, some 18 American
supp!iers of speech generating equipment and systems2 The available hardware

S \

appears to fall into two categories which, for the sake of delineation, might

z

- be termed Traditiohal Audio Response and Synthesized Voice Output. The majdr

differences between these two types is shown in figure 1. The Traditional

’

Audio Response unit contains sophisticated-storage systems which are ''loaded"

with pre-recorded syllables, words, phrases or pérhaps full parégraphs.

Each of these '"sound units' is addressable. The host program sends a request

for a particular unit and it is ‘'output (or more properly, “EJayed").

AN




S

O

E

RIC

Aruitoxt provided by Eic:

» . + . .
g -’ g I}

S PROGRAM , o ‘
deternines . ) : i
AUDIO _RESPONSE
. MSG number .k SELECT MSGn 'm0 ——s —
L B e > ==
s e *
1 - ‘ pre-recorded -
-~ l } words
TRADITIONAL phrases .
v, —t " Tio paragraphs
. RESPONSE ANALOG PROCESS , S
PLAYING OF ) N T
<\ MESSAGE: n . '
. I
< .
+ -~ - ) - \$~\‘~
- - ~
. _ N *
~ . —
pnovuwcx RN " VOCABULARY . s .
) ALGORITHM _ , - .
A PROGRAM o
- l_ —— looks up
word 'PHONEMES OF MSG' [~ _ VOICE :
phonenes T T L_SYNTHESIZER - ]
~7 arficulation
’ -
SYNTHES 1 ZED DIGITAL PROCESS
VOICE
BUTPUT
A
. . figure 1: Pre- recorded Audio Response versus
’ Voice Synthesis - '

- /

*

-

A Voice Synthe51ze5 dlffers from the Trad1t10na1 Audlo Response systems

in that there are no pre-stored, pre-recorded sounds.

excitement. The host program determines the bhénetic structure of its output

a " ' c .,
by means ,of a vocabulary lookup procedure or pronunciatioh algorithm and

.

sends a binary string of appropriate pronunciation codes to the device for

Y.

articulation. T

Response system for several reasons.

- . o

~

v : y J

*The district utilizes a VOTRAX-VITM voice synthesizer¥, supplied by the
Vocal Interfggg Division of the Federal Screw Works, Detroit, Michigan..

’

é

With the exceptlon of some control ufit loglc, 1§<5f a total andlog procedure.

It reacts only to digital

" We decided to employ a Voice, Synthesizer* rather than a traditional Audio

Most notably because it seemed ideal for

;
E
1
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. T : 1" ) .
” : _ .- .1
a wide range of applications. Within our CAI systems, there are many possible

uses starting with the study of gpeech sounds themselves on up to a full VGCal

1nterface for blind students, similar to the work’ 1n progress at Mlchlgan State

i Un162r51ty The Admlntstratlve 51de of the house also could v1sua112e several
L2 b . 4 . .
applications which shall be summarized later in thls paper.

. N . -
- »

4
" «.Another attractive quality of Synthesized Voice is that there is no limit ]

= -
"* on vocabulary size such as ex1sts w1th those %requir‘ing pre-recorded .

P ' /
Ce units. Vocabulary tabIes may ﬂé storgd ea511x;0n disk. Our. structure will

8000-10000 words w1th.their phonetic codinés per

@

R . . et ; ' . , . ! R ’ .
developed to add or refine the vocabulary as. it is being accessed by other .
. . A ; . i o
, . ¢ KY . ]t " R Y . N R ) -
tasks. . ’ S e - -
*o : e ) e . - 7 -t L=
L We also considered the ability to.dynamically create~§entéﬁcé?;within . A
‘ : * * ‘4 [ Rl o * * )

. E"_ the host prégram a Valuab}e aséet,' That’ is, constant text. may be sp11ced . ”

b v ?
, -

A with varlable data to creatg a meanrngful output strlng , T -‘_.-‘J.v
Lo The most convincing argument in favor of V01ce Synthesis is its éxtreme g
- I ( P ,‘_ i ","4‘ ’ -
. écbnomy.,tpur synthe51zer may, be-purchased for approx1mat?1y $350Q; ¢hls 1s pa '
f . “ L © o;‘
well under the cost;of the other Audio Response units compavable to IBM's PR
Soe A 2 < -
2 777Q whlchegg§rts at '$60, 000 and go ds hlgh as $230 060 *, o
. ¢(\. « -
¢ . . . s R [ » , ’
WA .. —|_.—’ o . . ) T, . - ; .. & ) " ‘.C
e *The amounts queted are per reference [2], specifically IBM's 7770, ' - :
J" % : In all fairnes here«age vendors which apprbach 7770 compatibility T
P “at ‘a.more favor&ble, price. There are alsq several vendors supplylng devices N

~*Gith. 11m1ted vocabularles for specific appllcatlon areas and their prices , «
in some _cases' are 51gn1f1cant1y less. To thé_ author's knowledge, however, .
v ' there i currently only one supplier of pure Voice Synthesis ‘equipment’ '
(as, described in thls paper), the Vocal I terface Divisidon of the Federal’ .
. .ScreW Works. « _ . <% “© . “
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2. PRINCIPLES OF VOICE SYNTHESIZER OPERATION AND ITS REQyIRED RESOURCE k
Phonetlc codmg for a V01ce Synthesizer is shown in figure 2. Our o -

' ’ ’ T

) \ .
- synthes1zer currently reacts to some 60 phonemes, (A phoneme is the smallest

l /}}. ' - a

‘unit of speech ) There are also pausmg and 1nf1e\ction codes. Note ih_aft the

i’

phonemes and pauses only use the low order s1x«pos1t10ns of an ‘eight bit’

\s
P e ~

configuration, Inflectlon codes nutlh,ze the h}.gh order two bit structure. :
PN .
D> THERE-ARE SOME 60 PHONEMES,  ° . C -
¥ Iy ¥ A
. . » :
‘ PHONEME NAME S BINARY' REPRESENTATION o
.2 L ] . . it et "
, AW (as in law) | _* 00111101 , ’
-~ AH (as in car) . 00100100 .
. AY (as in eight) | . 00100001 . -
*AE (as in cat) . 00101110 .
.B (as in.book) R . 00001110
. T ete.... ’ - L e Lt
etc.... | . . N
Ve - ‘4 - € e o . -
i P . "
P PAUSE COBES, . . z ~ . -
. > - . . v ~
) ' _ PAUSE NAME ) " BINARY REPRESENTATION |. —
"PAp (short pause) . " .-+ 00000011 . .. '} 7 .
P&} (med. pause) ., i ' , 5 < 00111110.4 - -
P}Z (long pauss) < "00110000
. e WE ){: , -
° » and INFLEC’I‘ION CODES which are OR'D into biys # and 1 g . o "
. - INFLEC!‘ION . ” BINARY REPRESF.NTATION L v
K . < ]’ -
. I8l (lowyr , R 10000000 Tt e ,
' W2 (normal) B ‘ 11000000 - - (
v . T N3 . {high) oo - anonnnng £ » 7 .
v @ N4 '(nigher) - co _ owogmﬂ?'
_ » EXAMP,CE Irhe word HELP is const;‘ucted a‘s fﬂllows- - f{ - v *
i irflection 3 1 > 1 I S S - . B
R phonene H EAT B}ﬁ\ v L P S .
‘. « It ‘ ) . ) .
A ) | . =binary . 00011011 10§00001-10100011'10011000 10108101
- . . ‘ . ' .o X (» .
.. ‘ Y " i . .3 : . -
) - %] figure 2:'{ Phonetic coding and its binary representation R
) ;t . ¢ . . ) . , . o .
. . An inflection is properly OR'd to a phoneme for the desired sound. The example
LY - 5 #o LN . . e
0 .. . - . . . LA S . .
shokn for.pronouncing the ,ﬁord HELP indicates inflection/phoneme notation ) o
. 'and the resu1.t1ng binary codes. The H sound, of course, must be stressed »
H Y ; . ~
. tuus a level 3, or high 1pf1ect1om. Note also that two phqnemes are required
‘¢ - \ . . [ N .
» 4 I
s . to accomplishgthe diphtho’hg vowel "sound.. i N «
EMC: l. E .. "l ’/) . - \
N L - i l . .
Yo Lo ! iR /o - CoL
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N - ’ L3 N '.\ . » ' \:
N * _ The device obviously belongs in a real-time environment. Because it has
- |
) / . . R .
been engineered to interfage per the EIA standard R5-232, there are several -
~ ' N . '
’ -t . ° - - s / - ' -
fonflguratlon opportunities. We have supported two different. connections.
.o -t . - i - - /) . . ’
. . . ‘ . ’ . - . ~ . -
.Figure 3 depicts the synthesizer comnected in-parallel with & CAI terminal. .
> ) - ' b, ) ’ had N ‘ "
This is accomplished by sﬁ%cial strapping, and subsetting the RS-232 interface
[2]. Whdt appears on the terminal is also-spoken; an ideal coordination )
t - . ' / et - E . o *
for *rying new words and inflections. . S . 7
. R -, . ® s
. N - ‘I) ’ ‘ ) » < M
; s 7 terminal : .
- 3 . - ’ ’ ) ~
TERMINAL - .
CONTROL RS232 INTERFACE -~ i i .
WNIT® - . ’ v . - -
/ . . h '
’ . VOICE
L SYNTHESIZER .
> \figure 3: Voice synthesizZer is parallel with terminal . . ”i:>
- " ~
y ‘r: M . . s I
- ¢ ¢
1
P -
;///
. ] . 7 ,@
X ) . i e -
) s TERMINAL 403 S o
) CONTROL  [RS232 VOICE DATA ~ ' >
> UNIT = SYNTHESKZER SET —_———— —
. ~ ~
~t ,' - . \ \ -
’ . . ~

: TOUCH TONE TELEPHONES

figure 4: - Voice synthésizef with touch-tone interface ~ S
Our other, configugatjon shown in figure 4 interfaces the synthesizer to . ' .

a Bell 403L6 data set and subsequent acoustical touch-tone interaction.*
2 . .

*Unfortunately only one touch tone telephone may 1nxeractAw1th the configuration '
[ERJ!: at.a time. We are hopeful this Iimitation %ill be soon alleviated by an '
ammmmE  economic multiplexing optlon

[ g




3. SOFTWARE PROCEDURES FOR CONTROLLING VOICE SYNTHESIZERS

The Coast Communiey College district supports two teleprocessing systems;
. & .

namely, APL/SV for CAI activities and ENVIRON/1' for Administrat%ve on-line

.

applications.* Speech synthesis:is uéed in-both systems (ref. figure 5).

RV

Currently, we develop new VOCabulary in an interactive mode under APL/SV

”,

The voraburary table (Lex1c0@) is stored 1ﬁ'a sequent1a1 file. Of course,

.

small vocabdﬁarles can also be stored as direct -variables in the APL work-
space. The APL vocabulary tabie is subsequently read‘by.a batch'PL/l program
which hashes the elements into a new structure called PHAST (Phonetic ggépilgble).

H ’ { Fl
Administrative on-line applications may then access the vocabulary in ENVIRON/1

thru a. common. Lookup Procedure module. ‘j/
3
. ) * ° HOST SYSTIMS
v ACCESS AND INTERACTIVE
‘ WORD BUILDING )
- —— :
APL L '
1

BATCH

TRANSFER . '

PROCEDURE

. ¢
PHONETIC -
) HASH . i , ‘
o b TABLE LOOKUP ENY}R?N/I
(PHAST) | PReCEDURE
1
L ADMINISTRATIVE

. : TOUCH-TONE USERS

. . figure 5: Host systems and Voice output configurations . '
+ : o

*APL/SV is a proprietary program?g;pduct obtainable from IBM. ENVIROR/1 is

[]{\ﬂ: a proprletary program obtairnfable/from CINCOM. Systems, Inc.

100 .
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It should be noted that this scheme (figure 5) is utilized mainly for its
’ . N L = . % . N .
S'Eonvenience. Jdt 1s not necessary to have the‘word-building capability

2
., +

sfhgulhrly in APL/SV. Ho&ever, the terminal-synthesizer configuration employed,

.

by APL mékes fﬁe effort quite simple. You try a word, hear it, modify the

phonemes, and try again. N T )

~

The PHAST ybgabulary table is structured with a prife hash algorithm.
This is an expedient organization for the random access imposed by the Lookup

Procedure. The table is maintaingd.gt a load factor below 70% to enhance

I % * .
search performance, Our average search is accommodated by 1.8 probes. And,

-

o . . . -
because of the nature of ENVIRON/1, sgarches for common words are often resolved

in bpffer store, - - . .

The rather traditional proce;s of the Lookup Procedure is shown in the

*

flowchart of frgure 6. -The application program invokes the procedure by means

*
L]
[}
»
% .-

SCAN
TEXT,
\ STRING

»

- / \'

NUMERIC + WORD SEPARATOR
PFTECTED . ’ PFTECTED  t PETECTED

. OUTPUT
3 LONG ey
. PAUSE
ourpr | | - OUTPUT
.- DIGIT DIGIT PH OUTPUT
PHONE'E, [/ PLACF | # = MEDIUM o
[rpicaTiov [- ‘1 PAUSE | |
, + loimpur < loutput
, PHONETIC PHONEME OUTPUT
, \ SPELLING FINCTION SHORT
. ' * InF wWORD PAUSE [ |
4
N v - m
. A
. ) . : |
E[{I(j figure 6: Logical flowchart of PHAST. Lookup Procedure
. .-
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" of a CALL and a text/sentence string pa;ameter. Scanning detefmineg the
tgxt elements. If a numeric i; dg;ected, it is tested to see if!it is evenly
" divisable by 10 (modulo-10). If this is the.c;se, the leading digit's

phonemes are concatenated with the phonemes qf its place indication. For
.instance, the numeric téxt 700 would be pronouncéd "seven' "hundredh.

If an aﬁplication prograﬁ desires pldace indication verbage in its output, .
it purposely uses this logic. For example, if the value 1,234.is sent to

thé Lookup Pr;cedure as 1000 200 30 4, it would be bronounced‘gs,"one

thousand" "two hundred" "thirty" and*then "four". Numeric text which is

not modulo-10 is pfsnounceaAdigit by digit.

When a "word" or more properly, a string of contiguous characters bound

¢
-

by separators, is detected, it is used as a search argument into the PHAST

L]
Y » s o o 't

ass o . e ‘o At N w5 - LB
d function of phonemes

vocabulary. If the seargh is successful, the associate
is output. Otherwise, the word is pronouncéd, or spelled, character by character.

\ ] . .
Separators are used to issue natural pausing. As you can see (figure 6),

the presence_of a period effects a long pause, a comma obtains a medium pause,
and all others such zs hyphen, colon, blank, et¢. result in a short pause.

Mention should be made at this point about an automatic pronhunciation

algorithm., Bcll Laboritories has published accéunts of a program which
produces Synthetic English Speech by Rule [4]. Although the speech produced

is not inflected, it ié intelligible on at least 97% of running text,

Implemenged on a PDP11/45, it reqdires ébout 15,500 bytes. It contains some )

%SO pronunéiatioﬁ rules and requires a lexicon stfucture f&r.words which are
S . ,

deteTmined to be‘exceptiong to the rule. This is a profising effort, and we

. believe o?r A;xt brbceduraf'sfep wil}t follow its guidelines closely.

’



4. VOICE SYNTHESIS APPLICATIONS FOR STUDENT INFORMATION SYSTEMS *
Il = . . ‘\
4.1 Application Design Considerations. There are several considerations which

should be included in the d;sign of any application ﬁfograms which intend to use
Synthesized Voicg Output. An anxiefy which pops into every Administrator{s
mind is that the "whole world" will be able to listen in to spoken output by
. simply lifting up their telephdﬁe. Security, theréfore, should perhaps be
considered before anything else. We have two levels of security checking.
The first_cléarance is obtained after the initial connection when the User is
asked "WHAT IS YOUR USER NUMBER?" He must respond with a pre-assigned number
foliowed by a password string of digits. If his entry at this point cannot
. o <
be founq within our User Security Registration.}fst, the User is asked to
input the number again. If thﬁ‘sefond,attqmpp'ggsp fails, ws hapg-up the . .
connection and write a message to the computer_opérator indicating'that an

unsuccessful "sign-on" was attempted.

Assuming a good sign-on, the User is then asked to "ENTER PROGRAM NUMBER".

B e H
He, of course, must know the particular number associated with the application
program. After this number is entered, the User's Security Registration record
is reviewed to ‘'ascertain whether he is authorized to proceed. 7

Two other con51dnrat10n= are Bre"1t/ and Clarity. The old expression

"keep it short and to the point" is an 1dea1 mandate for V01ce Output messages
It will -undoubtedly be the application designer's first inclination to make the.
voice output as "human-like" and “natural as possible. But, no one wants to

hear a long-winded computer, Abbreviated, precise sentences are very effective,
- ’

especially when the User will hear the sentence everytime he accesses the

apglication. Clarity, by the way, is often enhanced wfih_good pausing between

words. (When in doubt, throw in a pause.) Further clarity is also obtained by

o

setting the Synthesizer;s voice pitch to a low bass.

e
-

’8 oo

:1<F
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The application prggram modules should always be both ig}gf?ﬁptable and

repeatable. These are/User considerations. If he has heard all of a message

v
~

he needs, he should have the capability of breaking the transmission. We use oo
& gw

the '*' key on the touch- tone pad for thlS function. The User may also wish

to-hear a message again in the case some interference occurred\x Although we do

not have a "repeat" function key, all applications are divided into brief

data-text modules. Any module can bt repeated simply by calling for it again.

Certain limitations should be realized if the touch-tone phone is used

as a '"terminal", All User input~can only be numeric. This imposes quite a

hagdicap on data-entry. There are schemes, however, where thg User indicates

with one series of digits that thé neit series gf digits is supposed to be
, .2lphabetic and visa-vezrsa, bugitbésé are éumbersome; to say the least. .s
J ’ . .

Anticipating the User demand for an application is an important considera-

tion because it will hopefully help determine the traffic increase on the

.

N

equipment. Unfortunately, this evaluation will lead the designer into
telephone queuing theories and their complicated analysis. But, a sure death

.
for a new application is the User community's reaction, "yeah, sure it's great,

if you can ever get past the busy signal". s

-
.

N
4,2 Student Information Inquiry. Our first voice output application for

Administrative Users was designed primarily for some 50 Coumselors within

the district. The initial draft of the facility was purposely kept simply as C
. s
we knew the implementation effort would 1nvolve a tremendous educatlon in the

technical support area. The primary function of the application-is to quickly
provide the Counselor with student demographic,data as well as summary information

on ‘his current activities.

"
-

%)

~ b
SR
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The flowchart in figure 7 depicts the logioal construction of the applica-
tion program and its User "interface. .After passing a resident Security
proo;dure, control is passed to the application's main module which immediately
identifies itself by_outputoing "This is the Student Informatioq Program'. I3 |
roaﬁ is then issued, to the Us;r's terminal/telephone after the prompging word
"Proceed“ is spoken At this point, the User has several optlons If he wishes
to terminate,. he 1nputs (keys-in) '999' whereby control w111 te returned to the
security proéodure and subsequent opportunity to select a different application

program will be offered to him. The other input options are either a student

number specification, or an inquiry module code. A student number should be

SIN-0N 3ygA¥UD'vn;Ic
SECURI 1S STUDENT
PROCL.DORE HFORM—\TI«‘N & . \ . -
) I PROGRAM” )
»
‘[SPFAK: \
4 “PROCEF.D
READ )
TIRMINAL '\,
GFT THF PFAFOR
STIMFNT 'S STUDENT
PATA AND [—— 1D suuLl
STORE
1]
SPEAK:
HINVALID , .
———| FINCTION
RFQUEST™ .
7/
' SPEAK:
"SPECIFY
" sTUpFuTE"
’ PIRFORY
) ’ SPFCIFIED
INQUIRY
ANDULT
-

, figure 7: Logical flowchart of Studént Information
[ERJ!:‘ , Voice Output application program

. 450 g




' 157

- (4

specified first as it is the impetus for the Data Base call and the storing of

+ the student's information for subsequent interrogation. A module which repeats

. .

1 the student's ID number and spells the name is performed at this point tb_verify

that the correct student has been accessed.

_Once the student's information is in storage, several brief inquiry modules

.

[y
v

may e requested, in any random order. For instance, if the User responds to
Gy s . @ .

"Prlceea“ with the digit 3 input, an associated module outputs summary informa-

tion about the student's current activities/status. The text of this module

is shown in figure 8. Note that variable data is easily concatenated with

‘constant text to form one message string for the Phonetic Lookup Procedure and

-

the Synthesizer.

INQUIRY*MODULE - DIGIT 3

L

Spoken if Withdrawn .

“STUDENT IS TOTALLY WITHDRAWN" .
< . »

Spoken if Active \

"STUDENT 1S ACTIVELY CNROLLED IN (mumber) UNITS,
FOR (number) LCWTACT HOURS. (HE/SHE)

IS WITHDRAWN FROM (number) UNITS.

STUDENT IS CLASSIFIEQ AS A (FULL,PART)

TIME (DAY, EVENING) STUDENT."

~ L. .

if applicable

-

" (HE/SHE) IS CONCURRENTLY ENROLLED IN HIGH SCHOOL." i *

figure 8: Output messages of inquizy module
: - for Student's Current Enrollment ‘Status

We currently have eignt various inquiry modules which are requested by
associated inputs of 1 thru 8. The effects of these modules are summarized in .
figure 9. The inquiry module for the digit 2 input perhaps req&ires clarification.
Our district is composed of two colleges. Thiee semesters are always maintained

on-line. Hence, there are six different semester data sub-sets. The User must

spec1fy (via conversational input) which college and semester he wishes to

(
461 o /

A

)]
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reference. Once specified, the reference is stored with the User's security
registration, and used by all subsequent Data Base calls. The User may change

the reference at anytime.

-\ . .
%INQUIRY MODULES
. o . . ]
TOUCH-TONE .
INPUT CODE DESCRIPTION .
7 DIGIT ID STUDENT'S RECORD 1S RETRIEVED AND STORED. HIS ID N
NUMBER IS SPOKEN FOR VERIFICATION. HIS NAME IS “
SPELLED. ’
1. A MENU OF AVAILABLE INQUIRY CODES IS SPOKEN. o
‘ 2. USER 1S ASKED TO INPUT COLLEGE AND YEAR SEMESTER REFERENCE. Y
: 3. STUDENT'S CURRENT ENROLLMENT STATUS IS SPOKEN. ,
: S STUDENT'S CUMULATIVE GPA DATA IS SPOKEN, o
5. STUDENT'S MOST RECENT SEMESTER GPA DATA IS SPOKEN.
6. STUDENT'S CHARACTERISTICS (SEX, AGE, MAJOR, ETC.) IS SPOKEK.
7. STUDENT'S ADDRESS AND PHONE IS SPOKEN,
8. STUDENT'S ACADEMIC STATUS (PROBATION, DEANS LIST, ETC.)°
* IS SPOKEN. . )

figure 9: The various inquiry modules and their
c input codes .

Upon completion or interruption of any module, control is returned to the

prompting "Proceed" and a terminal/te{iphone read. (A module may be
,r" R "
1nterrupted at anytime by deprqssfhg the * key.) This affords the User the

ab111ty to stop something he does not need to hear, or easily repeat a module

R

............................. e { ) ‘ .
- which he could not hear well.

‘ If the User forgets which input digits relates.to the various moddles,

he may input a/1 which will result in a "Help' message that details a menu of

the available modules within the application program. We plan to make this )
b a fpandard fér all future voice output applications. Thig is a more expedient

~ reference than the User Manual ... (which for some reason can never be found!)

Aruitoxt provided by Eic:

¢ -
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4.3 Other Applications.

As mentioned previodﬁl}, we are able to visualize sever;l other Voige Output
Applications for our Administrative Users,.as well as a number of extensions to T
the prégram just described;

One of our amalysts is currently designing Voice Output interface to the
on-line Budget Systgﬁ. The scope of this gpplication will provide all
department heags the capaPility to i;quire about their ?articular buhget_accounts;
the balances, ?.0. status, encumbrances, etc. Because the district operates
under a centralized accounting organization, this facility will e*pediate the
often burdenome communication now in effect.

We are also laying out an application which will output numerous on-the-
spot enrollment statistics as the On-line Registrationm proceduée is in progress.
This will include the’capability to alter the OPEN or CLOSED status of a section.

Rather than supply each of our progragmers‘with desk calculators, we are

.implementing a Voice Output Application for simple calculations. This will

include the.decimal, octal, or hexadecimal base specification.
Thére are many other ideas, which hopefully, the reader at this point
- C

can also visualize.

5. SUMMARY
The relative effectiveness ofﬁthe touch-toné/voice output facility provided
r .. . ' . .
for our Administrative Users needs to be evaluated.from two points of view; the

User's and the Cost.

»fi The User's appreciationfor the facilities far outweighg his criticism. , To
7; begin with, he considers the "talking terminal” é dramatic advance in servide i
provided by the Information §ervices department. He relates that he is abl //
s react more immediately to voice than to any other means of communication. ’(
:%‘x (Immediacy, by the way, is the-real key to proper voice output inf?rmatio?
!?E(l(; processing. [5].) ~ . . /
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¥ 3
The User is also pleased that he has a sufficient number of "terminals";

effectively there is one.on every desk, every office. This is to say nothing

of the fact that he may use his tome phone, or any other off-campus,instrumeﬁt.

"And, these ''terminals" are compact and easy to operate! Th}s is to say nothing

-

of their dependability.

- ~

N The medium is anly effective, however, for opplications which are limited

in scope. Speech rate is considerably slower than eye-scanning. Therefore,

.. more complex and detailed output is often better communlcated in printed form

e

H

When the User first hears.his talking terminal, he will complaln ‘that it
does not sound right. He is correct; it has an electro-mechanical accent
which takes a few minutes to become accustomed to. It is possible to achieve

extremely natural sounding messages and sentences using inflections, but it is
o e, .. ¢

( b »
an arduous programming task and does not lend itself to the word by word lookup-

»
.

output sequence. The User will quickly adjust anyway. .

-

The most significant amount of effectiveness is realized'by the cost. If,
for example, a two synthesizer conflguratlon is procurred for $8000 and they
adequately support some 80 Admlnlstratlve Users, the net termlnal un1t cost

.

works out to be $100 each.* And, by allowing this volumeé of terminals, you are
really supplying an Information Service. IR . Yo

We felt very strongly about the p0551b111t1es of Synthe51zed Voice Output,
and are amazed at the results we have achieved with it to date. We’ belleVe
it will become a widely used medium in the near future as more Educaoionql
institutions learn of its advantages. To‘these installations, we of course . .

extend our experiences and encouragement.

~ *Touch-tone pad adapters, ranging in price from $60 to $100, are available
for standard, telephones.
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FIND 3 A FLEXIBLE MANAGLMENT INFORMATION SYSTEM
et ° Pavid A. Chapin, Project Manager:
R Da;tm?uth College, 'Data Processing Center

Hanover, New. Hahpshlre 03755 Vo )
. 1. . ‘ . " - .5
"The major emphasis Auring the.early staées of the/project has been the .

*y

development of the FIND s&stem as an easy-to-use. informatioh retrieval tool. ~

L3 N tJ 1

The “host language" contajins 51mple, yet powerful, commands for data retrieval,

-t 7

quexy,’ malntenance, ‘and dlsplay. The command st%ucture of the FIND language

.
- - . -~

utflizes a number .of .active verbs to describe the type of operation to be per-

L] i ‘ '

formed on a working data set- RETRIEVE, SBLECT, SORT, PRINQ\ UPDATE, RESTORE,

7

etc. These commands are frequently modlfled by argnment lists 1nd1cat1ng the

-
-

particular scope a user de51res for a command {see the attached sample sesslon)

A L

Although not readily obvious from the sample, commands may,be performed 1n'§-
l I3 - - "
$ - . .
whatever order necessary to produce. a.desired result. : A
) - ; ¢ . - , M " ) “o i —
Not only is the "host language” presénted in eaSily understood terms, data

(3

A . . .
descriptions are also conveyed in§€on-technical lgnguage, Data, sets are de-

4 .4

picted as collections of attributes, or characteristics, perté%égpg to entities,
or objects. Ent1t1es may be things ranglng from employees or students to

revenue and expense accounts to office space. Attrlbutes may be any charac~
e * a "4 .\r .
teristic of entities--these attributes are mnemenically named to provide users
) c . ' Iy . - -~
' . . - . . . o . oL i {
an easy access mechanism to the piecgs of 1nformatlon they require. :
- . . »%

INTRODUCTION . A *
Project FIND (Forecasting Institutional Need$ at ‘Dartmouth) has been es- .
e -~ 4 ‘., . ' .
tablished to provide a*means for making institutional data more readily acces-
A ] H 7
. . . ’ - " .
sibke to the college's officers and to develop models of the institution's
i . " o~ N
_operation to facilitate long-ran&e planning. To satisfy these goals Projéct .
. e ‘. - . ‘ T 'l O - A"w} . ’
FIND has three objectives: . . ‘
- E .4 . e 2
' s . . ’ . ‘ .
r . : . -
% ” ; L - i
- P » ’ ' . 5

R . ¢ Lt .‘2% ". Vo_l' II.“
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Volo 1T ) ) ’ ’ S
. ' -
(i) to“provide a tool, requiring minimal computer expertise, allowing '
. L : . '
r ) < e : .
administrators and faculty to obtain current information about
*» institutienal data, . ) : i .

- (ii) to provide a uniwersal .format and language through which memhers‘

5o . ~ . . . . . ;
of the-college community can manage their private data in conjunc- (\\ _

- . -
.

i tionowith institutional data, and )

(1ii) to provide a planning tool for kstimating the effects of changes

in institqtional policy. [1] . ) .
13 o - .
.This paper focuses on the first two of these objectives--a computer system:

' alsofcalled FIND, for the management of data. This system is avallanle to any

- 4 [ ~

member of the college commhnlty through terminals connected to the Dartmouth

[
¢

Time-Sharing System. As an 1nst1tutlonally recognlzed data management systemn,
A <
PIND has been operational for about a year. It is wldely used by people in the

¢

<
off1ces of Personnel Administration, the President, Student Affairs, the Dean

¢ %

3

of the@Faculty,,the College Edltor, the Budget officer, Alumnl Affa1r5, Invest~

-

¥

e mentav arid Affirmative Action: . . . . ) ) -
. e v . ’ .
. , 4 -~ . . v'
S me PIND sys'mm’ R o o
€ . . . .
P v . _;Q B .t * i
{3_EEE2£1 . > : ’ . e .
o ,,' 2 . . b

ﬁfoject FIND‘was actually lnltiated in Aprll, 1972, in a course taught by g'

'ﬁ

President Kegeny ’The efforts of that course produced the first ver51on "of the
‘. u .

é: - infotgatlou retrieval system in June, 1972.&,At that t&me the D1rector of Data
e
dﬁbProceSSing becare respcnilble for the further development of the'software and ° .
r the definltlon and inclusiodn of institutional data into the system. qulng the
.- next three months, the originai%programs Were réfi;ed; new ones were added to, T

perform simple statistical analyses’ andadata ‘bases including the college s

- ; < . i »
. -
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faculty and administration were cast%fn FIND's data format. ) ‘>

B | - ’
The 1972-1973 academic year saw the use of these data bases,\and others

L 3
.

with personnel and financial orientations, by the upper levels of management
t‘ % . ’ il
on an experimental basis. Because the original system hgdronly retrieval,

. .
subsetting, and display capabilities, one of the primary programming tasks

during this period was the'des;gn and development of a data base naintenance4

Ed

system to assure the timeliness of information contained within the system.

a' . o

In the fall of 1973, President Kemeny announced that FIND was to be the

. official repository of the college's institutional data and that the initial

.
’

thrust wouLd be in the area of employee personnel records. . -

A

In the past year this 1n1t1a1 baszc persannel data has been expanded ;o

- * A "‘ ’
. RS |
. Meetthe varied needs of many sectors of the college. Data descr1pt1?ns.have~ ‘-;??ﬁﬁﬁﬁﬁg

also been standardlzed to assure uniformity of meaning of common data elements_

. ’5
’ i
used in various offices. New commands have jbeen added to the sys;em as users '

- P

'~ have indicated the need for increasing flexibility and expanded capabilities.

In fact, ran interesting side effect of the implementation of the project's
third objective—-foregasting--has allowed the user community to write proce-

dureslwhich they.needed for a specific purpose. Some of these user programs

) - v

have unlversal appllcabllltyy and %hls fact was recognized by the FIND staff, *

who modlfled the programs to become integral parts of the FIND system &

The FIND Language ‘ ) ’ -

The FIND language provides its users&a flexible, easy-to-use capability

|
!

. to accessh)md%f§y, reorganrze, and display 1nformatlon in permanent data bases.

The language has been deslgned around a number of Pnlversal utillty functlons

)
’

‘which, are applicable to a number of administratiVe\offices and provide the user
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»

.community with varying degrees of sophistication in their manipulations of a
. working data base. FIND commands may be grouped into five broad classifica-

tions: informative, primary (or elementary), advanced, miscellaneous. and

maintenance.’ Each of the five general areas will be discussed and feference

.. ¢ ¥ . ~
the use of many of the commands in the sample Session shown
l. . - ‘ *

will e made to

e -

_in the Appendix. . ’ . -

.
. « ¢

Informative commands afe'designed to prodpt the memory of casual users and

- T

to provide a short introduction to the novice user. Probably the most informa-

. tive of these commands is EXPLAIN, which provides descriptions (briefik\i:;ted)

of each valid command and of many additional key words used in reference docu-
i H Y -

. -

ments. For the user who knows rthe general ?cope.of his investigﬁtion (that is, -

- R N 1

which data base contains the desired information) but is unsure of nomenclature, .
) * . -
the ATTRIBUTES command provides a display of each abbreviation available in a

UL S

' particular data base. " To determine the institutional meaning of any attribute,
one of two commands may be issued., The DESCRIBE command giées a brief explana-
tion of an attribute and its characteristics; the DETAIL command provides the

. N ¢

: cgmple;e.institptidnal definition and a list of all the possib;e?codings (for

. a . , '
attributes whose values have been shortened to reduce the storgge requiremerits -

’ [

' of a data base). ‘ .

s The primary commands are of the most importance to a‘hser, for they provide

-

the means of data acgess and manipulation. ' The first command normally issued
in a PIND session is a RETﬁIEyE,’which copiss, data from a permanent dé?a base _ -
(described below) to a working data base. _All éubsequent commands’ act upon the .

working data{Refe} allowing a user great flexibility without the cpportynity to

" alter the permgnent, ox institutional, data base, The other primary commands T
. .o . LN

4 ¢
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" - .
are SELECT, SOKT, RESTORE, PRINT, and' STATISTICS. Each of these commands
. T ’ -

specifies a type of operation jto be performed on the working data base.: The

SELECT command allows‘ibe usér to subset the. worK‘ﬁgsdata base by providing a

' _ vol.

loglcal expression specxfylng the 1nclu51on cr1ter1a for the subset. A worklng

Fi

data base, or a subset thereof, may be reordered in Ascending or descending
alphabetical order according to any single ettribute or gioup of attributes.
. -t

(The sorting algorithm used treats all values as character strings and sorts

these character strings according to their ASCII values.) Because the SELECT
. . \

command causes the "working data base subset" to shrink, and the SORT command

' destroys the original order (or non-order) of a working data base, the RESTORE

command is very important for it returns a working data base to its original

-

form subsequent to,a RETRIEVE command. Simple lists of éntities in the “ork-

ing subset" may be requested by''a- PRINT command. The list of attributes may

be.specified[ in Qﬁich case they are printed as requested, or no list may be
’ .

gi;en, and all the attrlbutes will be printed as they dre encountered in the

Lt

II

woqking'data base. Finally, the STATISTICS co provides the 'standard uni- *

.

“~variate statistical measures of a numeric attribu¥e (mean, median, and range) .

- ‘ . § “ ”r =r b . k3
Advanced commands give a user the power of more advanced statistical

~

techniques,, the capability to combine attributes arithmetically. or to format

o .
s - 4

_more n{cely a printe& display. XTAB provides the user with simple frequency

tables foxr one or two attfibutes; FIT provides linear or expohential curve-
s ’ < -
f1tt1ng technlques (regre551on), and CORRELATION prov1des b1var1ate oorrela-
. - 4

tions of attrlbutes. The DEFINE command allows the user to create new attxl—

“a »

butes as a. functlon of exlstlng attrlbutes, and constants, u51ng 51mple .
!. -
Basic—llke_statements toqconvey the exactaoperations he w1she§ performed.

v -

Pa)
’

“

D

Ny
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Finally, the FORMAT command allows control of the format (spaéing, layout, pagi-

. . . , °
nation, page dimensions) of a printed page. Tt . : ?
% . N
Miscellaneous commands provide users with amenities not entirely necessary

e

to the existence of an information system, but which make life more bearable

for the user. For example, a session at the terminal might have.to be inter-

L}
»
.

rupted for. some reason before the desired analysis or report'is completed. To

‘allow a user to "pick up where he left off," the SAVE and LOAD commands.aré

-

. lifesavers.. SAVE makes a copy of the working data basg {and an?,éubsqt) at'a
" 1]

particular instant, and LOAD when issued brings that copy back into the FIND
. - . - I
system as the current working data base. Additional commands of this type in-

v

clude RENAME, OUTPUT, LABEL, SCRATCH,,COUNT, REDUCE, and TIME. Many of these

commands are self-eyident, RENAME allows the user to change the name of an .

attribute to something more meaningful to him;' OUTPUT provides the capability

of directing printed output to a file rather than the terminal; LABEL allows

the insertion of textual material at the head or foot of tabular displays. .
The SCRATCH command erases some Or all of the attributes from the working data

base, alléwing the user to access multiple'daga bases ,in the same session with

-

FIND. COUNT gives a user the current numbér of attributes, entities, and en-

»
*

tities selected in the working data base. REDUCE causes the working data base

to shrink to the size of the selected subset; this is most useful in the'prépa-

. 1

ration ‘of repérts and data files. for specific offices of the College. Fimally,

3 . * .
the TIME gommand tells the amount of CPU time used since the inception of the
7 ‘ v . “r e
session. . 7 L
A " . ’ -

+ Maintenance commands insure the accuracy ‘of the various data bases. They *

arg:thp vehicle for adding new entities to a data base, deleting entities’ no

. -
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Aruitoxt provided by Eic:

' ’
.and the alteration of values for existing entities. A special command, UPDATE,
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longer in a data base (terminated employees,‘discontinued fiscal accounts, etc.),

signals FIND that the user wishes to be placed in the maintenance system, where
<
he may_issue the special maintenance commands: IDENT, lLOG, ADD, DROP, ALJER,

and MODIFY. - IDENT is the first command issued in the updating scheme, and”it

tells the system which attribute (or attributes) the user wishes to use as

identification attributes for the balance of the session {(or until another

-

IDENT command is 1ssued). Because the UPDATE command and its associated com-
¢ .

mands alter only the wbrking data base, it is necessary to provide a means for

conveying information about updates té the permanent data bases: this ;s done
with a LOG command, which specifies the name of a filé in which all altegations
to the working data base are te be stored. %he LOG command causes recording £ :
subsequent alterations only, any changes in tﬁe working data base p}ior to th;

[

issuance of a LOG command are not recorded.

-

Actual data modification occurs only when the ADD, DROP, ALTER, or MODIFY

commands are issued. The ADD command adds an entity to the working-data base.

5

Upon issuance of the ADD command, only those attributes identifying the entity

-

aré added to the working data base; spaces are left for the subsequent filling

of additional attributes using the ALTER or MODIFY commands. The DROP command

.

[N}

causes an entity to disappear from the working data base; in its place a vacuous

.

1 B - B
entity a@ppears if the data base is restored.” The ALTER and MODIFY commands

allow the user to change datal in existing records or to insert additional attri-

-

-

butes for entities recently added. An ALTER command specifies a particular

‘value for a single attribute to be cﬁangéd, while a MQDI?Y command allows a user

¢ - -

to enter values for a list of attributes for a single entity- Because gf this

~
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difference in structure, the ALTER command is designed to change the particular
¢
value immediately; the MODIFY command "stores up” its lists of values to be

altered until the user specifies that updating should occur. Once an UPDATE

session is completed and a user wishes to return to the information retrieval
' . -

and display system, an EXIT command is given. .

A Sample ,Sessionr

°

The session depicted in the appendix is a dérived example’ designed to "show

off" various system features; thus it does not necessarily depict the, way the
system is in fact used at Dartmouth College. . However, the data are taken from

our current personnel information systems and do reflect the current statu§ of .
h Y

] the college. Two distinct applications are portrayed in the sample: first, a

- statistical summary of minority and female comp;sition o% the collgge:§ support i
staff is done, showing tke sex and race distributions in various job-related
and wage—{elated clé;51fications; second, a departmental display is presented,
where senidrity is defined, and the display is based on a person's seniority
in the department. .
) If we dissect the sample, w% find that t%e first three ésmmands are infor-
mation-gathering in nature.- They show us the range of data bases from which we
may choose, the attributes in a particular data base, and the definitions of
certain selected attributes from that data base. The fourth command shows a
RETRIEVE command, in which we are retrieving from the STAFF data base seven ) “

- f -

attr;butes: The next series of commands involves cross-tabulations and frequency

counts enabling us to determine the composition and distribution of minorities

-

1
—  and women .in this particular segment of the col#ege's labor force. An analysis

+ of these data is left to the reader.

Ny . 0
Q . . PV
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Beginning at the eleventh command; we are narrowing the scope of our
analysis to a sipgle department (the Data Précessing Center staff), defining a

person's length of service as a function of his -date of hire and the current
i . -
P time, defining his tenure as a function of the date on which he was promoted

‘tp his current job, then sorting on tenure and displéying all' information in

the working‘aata base abouz the individuals in the data-processing department.

-

wt

DATA BASE STRUCTURE - .

A data base is a structured collection of infogymation. For example, a

data base may contain biographical data about individuals, financial data about

. the institution {(or some segment of it), or information about student's grades

&

in courses. -Our data structure is a rectangular matrix (or two-dimensional

array) structure. Each row in the structure represents one entity or observa-

tion of a data base. An entity may be a person, a financial account, or a

N course. Each column in the data structure is an attribute or characteristic

of an entity. An individual's sexy race, or salary are examples of attributes.

The value of‘iﬁ attribute for -an entity is called an item. See Figure 1 for a

-

schematic of a data base.

Figure 1
FIND Entities, Attributes and Items

dttributes
N

F,;;;e age - rank address }.

entities item ’ .

item

-
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Functionally, a data base is a collectioﬁ’of f;les with an index, of direc-
tng file, iocatiﬂé each particular ét;ribute }n a specific data file. In addi-
tion to an attribute's name and file l;cation, the direétory also contains in-
format?on aboué its protection level, its availabi}ity as a unique key to an .
entity; its length (maximum) , and its type (whether numeric or alphanumeric).

Because of this type of structure, it is very convenient to provide attributes

“with-;eaningfél'names, such as RACE (for an individual‘sfrace), HOURRATE (for
an hourly wage fgte), or BUDNUM {for a fiscal account's budget number}. We
have é?plied‘an eight character limit to ;ttribute names, thus necessitating
some abbreviations. The aSbreviation concept has also been carried over to
attribute values, a fact alluded to in the discussion of the DETAIL command,

to try te minimize the amount of space necessary to store data item values.

- +

The data files themselves are inverted iﬁages of a data base. Logically

each row of the data file is an attribute and each column is an entity. Thus ~ N

statistical analyses of a series of attributes become easy retrieval tasks-- .

the system is required to retrieve exactly the gtantity of information needed

to perform the task. Obviously, an employee profile requires retrieval of all
information for all employees, an expensive task for a single profile.* These

data files are direct-access files, stored on magnetic disk units, tc minimize.

&

the search time necessary to locate an attribute and subsequently read its
> 3 ) [ hd

item values into core memory. o
All data, irrespective of type, length,.or-protection level, are stored

in the logical attribute blocks within the data files. Data of any of these 3

* This quirk of the system js currently undergoing a dramatic change. Effec-
tively, the RETRIEVE command is being altered to allow a selection expression

_as part of its argument list, thus allowing a selective retrieve of the sub-
sequent attributes based upon the selection criteria.’

.

I
. ; .
» . -
. »

R o ’ .
A4S ‘.
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types may be stored in the same file, and the system yilltrecognize'its pecu-
liarities and decode to a valiq data item for the working data base. Thus

sensitive protected data, which may be elther string or numeric, will be de-~
coded and unpacked if necessary to provide items for the hger (see*Figure 2).

[

=

PERMANENT

DATA

BASE

i
-

L Ll L ALY

L«

WORKING DATA BASE

- e e o~ ..
. » *
| ]
L4 . * -

° SURNAME ° DEPT SAL SEX ..
’ . Figure 2
: N Relatlonshlp Between Permanent ‘and Workmng Data Bases
Lz ’ )

Once Eétrieved. the worklng-aata base ‘is again organized as the standarxd

rectangular matrlx Additionally, the working base includes an order list

which is created by the SELECT and SORT procedures and is- thep used as an in-

“

direct pointer to the worklng data.base by all other modules (see Flgu;e 3)

This is done to alleviate the tlme-consumlng problem of copylng the complete

s

working-data base whenever a subsetting or reordering of the data base is

-

requested by the user.

4

II
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: ’ ) Figure 3 .
Working Data Base Structure

. . Pointer List- Working Data Base Entities - ////////

» Sg e
. Surname &€& /////////
3 SMITH  MB
. 4 o JONES FC
) 2 . BROWN FC
1 DOE . MC-~

This pointer list orders the working data base
alphabetically by surname. - ’

€RUCIAL ISSUES ‘

Before FIND could bF regarded as an institutional tool for the management

»

of informaE}on, a number of procedural issues had to be solved. One of the

.

earliest-issues was that of the definition of institutional data.
) _ ('\/
1973-74 academic year, g task force directed by thé Institutional Research -

"In the

Office surveyed the college community to ascertain what data elements were

currently béing captured, the form they took kmachine-readable or not), how
they flowed through the various offices of the institution, and also asked the
question of what other data elements were necessary for the general information

needs’ of the college._ From that task force, a series of working papers listing

and definifig the various elements of institutional data were prepared. The
)
FIND staff, in conj nction with various offices around the campus, has made

heavy use of the results for the capture of data in FIND-accessible formats. ,
p

A second issue to be resolved was the treatment of sensitive data. How
o~ should a person's salary be .protected from the pzylng eyes of his counterparts?

The scheme which evolved for protection of sensitive data places the complete

burden for secrecy upon the individual offices'with need to know prbtected in-'

= -,

formation.

N

An encoding-decoding scheme using a word as a seed to a random
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.

number generator vas develgped wherebz the seed word was neyer stored in the

.
* o2 .

-

computer. rIf a user Loses a data password there is nothing for him to do but

recreape'the passworded infoxmation from its original sources:

e

[ 4

‘,Thelenciphéréng technique works in the following manner. ” Since FIND's

- , ’ B
data Yecords are'storedrin an inverted structure .on disk, all gensitive data

-

-

of a particular typeare stored in contiguous locations. Thus/

.

a sensitive at-

.tribite, such as salary, is stored as a series of n-character values.

v

1¢

salaries are five digit values and there are 500 people in a data base, the '

string of salary information will be 2500 characters in length.

Given the

data packing teghnique employed, this information is stored in 278 contiguous.

’

36-bit words in the FIND system.

The data password,supplled by the user is' an elght character (72-bit)

quantity.

numbers.

.

tracted and used to decode one word of the sdlary data:
~ - . .

3

]

schematic description of this technique.)

S
"exclusive or" applied to the encoded word.

*

This password becomes the first in a series of 278 pseudo-random

From each of these pseudo-random numbers 36 bits (ohe word) are ex-’

{

(See Figure 4 for a

The~decoding operation is an

)

Because this operation is a re-

versible transformation, exactly the same procedure (and the same 72-bit pass-

]

word) is used to encode the data when a data base is created.

(11.
- ‘ - ’) - " ) v_‘
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‘ ‘ ‘ Appendix-I . '
&0 A Sample Session. ot
¢ . PN ) ’ 4
OLD DECLIB**#:FIND - T f : .-
READY o S : o
RUN | » o e L .
FIND (COMPILED)y 04 DEC 74 08:26 S
L 2 . . , A - . ’ - .
- . ) - .. 7 ?;é‘ ° ’ N
?RI\{ALY WARNIKG. 7 T
FIND HERE! o
' s . ‘ « 3 ™ %
? LXPLAIN DATABASE . ~ y 5
DATABASE e - : o

’ 0 0 )
. . .Q% 8 Ty
. > ’r . Z
Bl LS ’

Presantly (2/11/74) there iiiytwelve<data bases publlcly ava&lable“ '

v

to users of FIND: e > ) o ' sz o
1Y ra
AUMIH . Admgnlstratlvefofflcers of nartmouth College ﬁa i
ART Catalog of College—owned Art Objects . -
BUPGET Current Year Budget¥ty Ihformation for: t College X o
X ;EﬁR&77 Biographical data 0! pa}cmouth qdents, Class of 1977
- pbun FIND Demonstratlon‘Daxa Badse--DTSSg" Inc. -
*LNDQW kndowments- of tbe College and. the&; Budgetary Dlstrﬁbutlon .
Fal .Fagulty Mem¥ers of Dartmdlith and its Assoc1ated Schools o
wang§§\\ bartmouth's Tempgrary Employees : | . %
1 SERVICE™ partmouth'd Servigg Trades Employees o : .
. SLCAN ;ducatlonal Flnenc1ng by éraduates of Selected Instltutlons'
/% SPACE Inventory and: Utilization 8¥ College Building Space (2&%) {‘,.
Ty . . STAFF . Dartmouth s, Non—unlonlzed}Staff meloyees - ; 'S
1 , ; . ¢ s & .o (
- DONE .’ ,:L ‘ Lo . . o '
. AT’J&RIBUTLS STAFF . y& e - :

“ STAFF ATTRIBUTES ‘ARE: ~ « . g oo v ' - .
BRTHDAY . * BRTHMNTH BRIHYEAR . CITIZLN * EMPSTATY -

T LMPTYPE . FINDNUM . * - HIRERATE % MATLADD2 MAILCITY
PARTFULL ~RACL "RANKDA'TI: REGTEMP ~ SBX -
STATMNIH - STATYEAR UNEVCODE COFLGODY PRSTINIT

+ MAILSTE | MAILZIP,; . FRSTNAME * .  FULWUMLP ULNUMZR:**

y. GRapg < B SALANOWP' . !° EMPNUM *. ' SOCSECNO "HRBWK 4 .
MIDINITS UFFIX . SURHNAME 1t~ | TERMDATE “TI : K

+ HOMECITY - OMESTE -+ - [IOMEADD ** " FULLNUM] FULLNUM2:¢ n
EEOCODE *REPO' ~  “HINBOX MONTHS ' DE®% .

_ FULNUM3P FlfLLNUi SUBDEPT * DIV SPOJJSNAM
WORKADD WOCITYST HOMEPHON " JOBTITLE VESA = ’
MA{LADDI COLEDSP WORKPHON DEGRHIGH [IOURRATE+

. QRAYNOW + ) SALA'ﬁow + v “EVAL74° +  EVAL7S +, HOMEZIP

INDICABLS PASSWORD PRQTLCTION ) '
| LKC INDECATES UNIQUENESS X T asih .
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? DETA L EEOCODE, , GRADE

- EEOCODE o . N

- +whis is a one-digit numeric code to indicate the
individual's determination in accordance to “the : ’ »
standard classifications under "Equal bmployment )
Opportunlty classifications, as- follows:

CODE , DESCRIPTIONS - , : . S
1 : © Officials and Managers : . g
2 . Professiofals .
s 3 - Technicians -
4 Sales Workers R .
5 Office & Clerical [ : :
6 Craftsmen (Skilled) *° L
iq Operatlves (Semi-Skilled) S5
8. ' - Laborers (Unskilled) ;. “ ,
9’ . Service Workers . - ' .-

GRADE ' . : _
A two—dlglt numeric code 1nd1cat1ng the
individual's present grade, as pér the Staff
Rersonnel . C15§51§1catlon\8ystem. .

¥

| 1

[ S i T IR L P
1

¥

¢
T

DONE

2 RETRIEVE® STAFF , GRADE, LEOCODE, RACE, SEX, DEPT, HIREDATE , SURNAME

*RET: 7 ATTRIBUTLS RETRIEVED FOR 914 ENTITIES, LAST MODIFIED 11/11/74
DONE - e . ,

e

? XTAB EEOCODE,STD - » ‘ o .

EEOCODE FREQ

, R 6 . ] . . %
*"119 . e - ' . .o

R 1 D : : c- . .

. 594 ' -

)

Lot 12 .
. 6 ‘ . : A\ » .
E 37 o ‘ . ' .
I ' .- R

3.

v . ' R . .
. . 914 ,IN‘..SAMPLE, 2 EXCLUDED. T .. - \\

-

\

e
s

* OdOUT WO

»
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? XTAB SEX,STD,EEOCODL,SFD
. ~EEOCODE .3 - 5 9 0
SEX o, ) - .
F 72 561, 24 1
M. : 66 . 33 13 5
" 914 I SAMPLE. .2 EXCLUDED.
* DONE -
? SELECT EEOCODE = 5. :
*SEL: 594 ENTITIES SELECTED .
DONE ,
. ’ . »
. > ? XTAB GRADE,STD . ' .
GpavE | FREQ, /
b o ,‘ ¢ . 2, '
1 20 * . kY
2 56 o
e3° 104 .
T . S .
5 &7 165 -
. 6 31 : P S -
7f - 99 ' o : ' :
.8t ‘11 . SN g '
9 k] 35 :
* 11 1 . .
.12 1. . .
’, . . ’.
594 IN ,SAMPLE. O0.EXCLUDED. . , ' ‘
DONE ) " s
L] ﬁ . . ’
? XTAB RACE,STD, SEX,STD B .
", SEX F M - ' . ‘
RACE J_j' . . ’
C 552 - 30 e
lir 0 1 ' ) »
B 5 1 . ’ oo
¢ .8 1 « 0 , . -
. A 1 0 .
¥ 594 IN SAMPLE. 3 EXGLUDED. )
" DONE - o ( ‘
b ) P~ \\'
; C o A83 . , \
[ Al L, !
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R

? .RESTORE

*RES% 914 ENTITIES
PONE. -

? DEFINE SENIOR =
DONE

? SELECT DEPT = "DPC"

RESTORED - .

741231 - -HIREDATE

\

*SEL: 12-ENTITIES SELECTED v
DONE - '

? SORT -SENIOR

DONE - ’ .

P

?- PRINT SdRNAME,HfREDATE;SENIOR,GRﬁDE;EEOCODE,RACE;SEX'

* ]
“~

-

/ﬂ/'ffE§E§EEL4E¥QLL . E EEOCODE . RACE

BN

"SURNAME
MARTIN e 601101 14Qf§o 9 . 3 - c
HANNAH : 620103 - 121128 6 "3 of
JORDAN ~ ° N 651025 90206 12 3°-  ~¢
GUNN 5 660912 ~ 80319 ™9 3 -C
CHAPIN : 690701 50530 .13 ., - 3 < C
FIFIELD " 700113 41118 9. 3. C
MARLER , 700401 40830 9 3 C
GOODHUE . ~ 700720 * 40511, * 6 37 C
STILES 710803 30428 © 5. 5 C
HOOSE ; £ 730119 11121 12 .3 C
BENHAM ’ 730528 ° 10703 _ 6, 37 T cC
LESKER 740909 - 322 12 3 . C
DONE ' .
% srToP -

80:463 SEC. 1858 I/0 -

LY

.

SEX

o g M MR OR RO MR
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Informative Comﬁands

-

ATTRIBUTES®

DESCRIBE |

DETAIL

EXPLAIN

<z

»
N .
-

Primary Commands

PRINT

RESTORE

RETRIEVE ™

SETECT

L
‘SORT

-1

STATISTICS -

8

-Aévancéd Commands

CORRELATION .;

B r s

" 'DEFINE

-

A

©

23 ‘ Volo II

Appendix II .
) FIND Commands .

*am
. "~

LN

- * =

lists attributes in a req&ested data base

A

" provides brief explanation of an attribute °

provides complefe explanation of an attribu%e .

A - )
provides brief explanation of commands and keywords

displays a list of attributes - . >

%

restores E working data base to its original

non-selected, non-sorted state . v
"o P
- accesses a permanent data base-and extracts attributes
b 4
- . 7 .
- a working data base . " e -

-

\selects a subset of the Working data base, according to -

>

specified criteria '

1 4

o4 ‘e
sorts the working data bdse, according to specific attribute(s).

.- s
¢

" provides summary statistics for an attribute

terminates a session with FIND o < o
’ . N N . .
* ) . u e

T . . .

provides corbe}atibns between two attributes-

-

allows création,éf a ne%'attribute b;_combination of
éxisting attrisutes an& constanFs \ -

+ allows linear or expoﬂential reqress%on‘analy;is’ N
p;oviges flexibility in deterhi;iné égtput f;rmat

.allowé one- or two—gttribute,tabulations -

-~ sl
: T A0
'

-for

.

v

-
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N LY N ’ F o
i . . b 7 ‘ . .
Miscellaneous Commands - . v .
. + .
COUNT provides a summary of attributes and entities in the working '
. ‘ ) K . o -
data ' base . . .
- N B . i . ‘ . . . ) :
DEBUE N . provides a debugging -aid for FIND personnel”’ . .
EXECUTE specifieg€ a file from whi¢h FIND commands wilkl be read and
executed ) <
. . )
LABEDL™ inserts text into dutput . _
LOAD ’ reads spécially'-fofmatted files to recreate a working data «
. . v - .
base ! s
-8 » * -
OUTPUT specifies a file' to which output will be directed
+ REDUCE . .shrinks working data-pase to entities currently selected
. : ) A . :
RENAME 7 ¢Ranges name OFf af attributeéTin working data base -
ROUND gounds numeric attribute to specified places- (forcing
- . - . . , . - . -
. alignment o{decirqal point) ; ’ .
B ) 7 . 2
" SAVE stores a copy of current 'vipi‘kin.g data base in-specially- -
formatted fiies . ot . .
SCRATCH erases some ot all attributes frow working-data base
- KLY - ) ) ~
Maintenance Commands ' o - .
- . 2 ‘ -
. . .- ‘ AN ¢ - s
UPDATE . initjates a maintenance session ¢ h
. P . ) -
o 4 R : -
ADD ¢ adds an entity to working data }$ase /2
Ed 2 - . - ’ .
ALTER . ' changes ,the value of ah item in workgng data'base .
\'/ DEBUG - . provides a debugging aid for FIND' pe,rsoﬁnel )
DISBLAY prints_ selected attributes values for an entity’
_DROP deletes) an entity from work.ing data base
R Y} '3 h -
Al ° ‘ .
4 . o '
' . o : -
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' L. \'0 <
R . . . ¢ N
ECHO "parrots bdck"- the most recent changes performed by ALTER
- »
¢ v or~ MODIFY . y ' ? . * N
. r\/"'\“\. ) . ’ . : N " . . : N
ESTABLISH Freateé"fiilgigln wotking data base for spetified attributes’
© EXIT " terminates a maij; ance session ‘
#  EXPLAIN explains commands and key words ;o )
< “ .
IDENT specifies list,of attributes to-use for identification
, i : * (e . . -
. . .
LOG ' specifies name of file to record changes for subsequent
, . application to permanent Hlata base
MODIFY " changes items fo;'specified entities .
. - . '
SCRATEH o ° erases contents of specified file
STOP terminates a session with FIND ’
> A . .
¢ = ‘ )
) . . S~
. . References” s :
[ '

[{1]John §: .McGeachie and Donald L. Kreider, Project FIND--An integrated
information and modéling system for management, éEIPS~—Conferendb )

- . & < 1
Proceedings, Vol. 43, 1974, -529-535. ’
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A MODEL FOR UNIVERSITY. COMPUTER CENTER BUDGETING
‘ " John J. Falcone, Director
- Joseph: A. Remy, Associate Director ,
Anthony F. Graziano), ‘Assistant Provost for Budget and Analysis »
University of Delaware, Computing Center
Smith Hall, Newark, Delaware 19711

|

1

Allocation of computing funds in universities is a difficult
task, espec1all? in times of tlght government and state budgets .
At the bnlver51ty.of Delaware we have come through a two -year period

~of high dQVelopment of administrative systsms. This development has
" produced many new systems.- This papér presents'a:simple matrix which
't_ e
is used for budgetlng the machine time, people, and equlpment necessary

to malntaln and enhance these systems as well as to deve10p new systems

~

in an organlzed fashion.:” . . ) -

1.  INTRODUCTION

The internal allocation of funds for ‘computing is a difficult
task and oftentimes is confusin:ﬁjp the user of computing services.

Budgeting and allocating the computing re'source is often treated‘as

a single-dimensioned entjity while, in fact, it is multi—dimensioned.

]
.

2

One dollar of computer funds allocated to a user can obtaifn produc-
B . . ” .
tion time for an established system; maintenance (programming and

machine time) to a system;, or the programmer and machine time -to

- . ¢

I

develop a new system' That same dollar ‘could be spent on terminal
/ *
hardware intended to enhance the operating, malntalnlng or dnvﬂloplnq

of a s Figure l is a graphlcal\representatlon of. the actlvltle.

or parameters that might better define the allocation of the computing -,

resource. S ' x -
~ ’ . . ,__\4 ., . s .
':..C‘:-} . : »

¢




‘. 187
. Vol., II

< AN -
\ 4
" /
- 5 '/ 1 .
E ‘//‘ o /
5) ’ : .
~ v .
- o e etribues
ol One possible distribution
Qly y of computing dollag :
Production ‘
@ . i
Q
>
' o
‘d¢a .
ot
¥ ,

Figure 1. Computing-:Dollars by Type of Activity ,

.
-

A}

Previous allogcations of the University of Delaware computing

resource and the proposed '747'75 allocation of that resource can be
represented graphically using the above axis to depict a two-year
Ae. .

4

evolution of the allocation from a high dévelopment investment to a

. -
-~ L

high production investment (Figures 2 and 3):. Unless we are prepared

-’ 3

to sustain exceptionally large and continuing increases in the '/

University's bhdget for computing, @esources‘ﬁé%oted to investment .
in the design, and constfuction of - functioning applicdtions must
N ® & )

ultimately be devoted to sustaining the intent of the investment.

4

. And unless some continued steady—sta%e allocation of develdpmeﬁ% and

. N

maintenance is provided to enable the.computing resource to renew.

and enhance its services over time, the whole cycle of high'cbst \

MY -

‘q§velobment will haye to be fepgated‘periodigally in a most }neﬁficient

O

IToxt Provided by ERI

ERIC

v P ' -

way. The development. services of the Computing Center should be

plafned as a steady flow of assistance targeted for thpse areas wherc M

\ A

the University as a whole will benefit most. It cannot be a crash

¢ ’ L. iSO, . ) . -
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proéram required'every five years-or so to plug }a;ge and imme&iate
demands arising from unqnticipated‘needs. The steady flow of new

' development should result from'Computing Cénter leadership guided gyJ
user dialogue and understahd;gg? The users must continually -participate-
in dialogue amongst t%@msei?es and with the Cenéer; they must under-
stand that the Universitéﬂand its budget for computing is.not a
"funny money" key to unlimited and unconstrained demand;'and they

must participate in the determinatian of what is best for the Universiﬁy

as a whole even_atmzhe expense of their individuwal needs and aspirétions."

.5 ‘ :
l ' ’ .
[ ''.249 .
| 2 years ago : ] -
. Y - _n._‘ — e e e o= - —
. . . -/
gyl"“?“‘_'- . J Voo Now )
.1 e T 1.0 - .249 1.435
" Pifure 1.. Dollars in Millions ' Figure 2. 4
\ | o T
2. DEFINITIONS AND CONCEPT Ct

I

Table A defines the terms used in this discussion.

A Figure 4 is a 3 x 3 matrix which .represents the three activities -

involved in delivering computing services versus the resources required-

v to accomplish them. ) ‘ C L

<

.
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in cumputing dolliars considers the trade-offs implicit-in selecting

‘users to these facts of llfe by allocatrng to each of them some

- T o o 1 , 189

Vol. II =7
CtlY.LtY N . N B .
. Resource ; 1. Proouction‘ Maintenance Qevelbpment
Péople .. . ‘ ' N / _ . B 177
Machine . T ’ |
Equipment ( - . 0 . g
. . ~

- Figure 4. Activity vs. Resource Matrix
‘ Y . 2 " . .
- * 7
. r v

s »

A computer dollar representlng some measure of computlng serv1ce
- LI
demand can be depos1ted in one of nine cells- i.e., we could invest
. )
the dollar in people fog new development (Row'l Celumn 3) we . -

could invest the dollar in machlne time for production (Row 2,

-
©

~Column 1) 'or any of 7 other possible ways. 'However, a wise investment -.

- ]

. ‘ - o )
any one of these activities over.the others as well as the resource-‘
A}

. . B

cdst to achieve them. Insofar as the Unlver81ty is concerned the

computlng resource 1s llmlted by E\e comblnatlon of people, machlne

tlme, and equlpment Whlch can be purchased with the total un1vers1ty

allocatlon for computlng We, as admlnlstrators, need to 1ntroduce

”~

equltable share of and cqntrol oyer a plece of the total resource.

~ - <

And we néed to monitor their dec1s1ons as well as-: prov1de to them the
best and most Lnformed leadershlp avallable through csntral coordlnatlon

é ’ — \ . * -
at the Computing Center.‘ - . .. : BN

s : B . >

.
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3. THE PROCESS OF COMPUTER SYSTEM.DEVELOPMENT

: /,/
t us consider ‘the typical process of new system development

. N i

A specafic need is 1dent1f1ed by a department or perhaps some

univerSLty—w1de problem is perceived which conceptually wouid lend
. , . , /

itself to computerization. The development of such a system is
usually considered in thé form of a feasibility study. This' study

considers the initial cost of system design, programming, and f'

documentation as well as the on-going ' production (operating costs). L

Enhancements or maintenance of the future system are\not usually

.o 4

) \J
cons1dered for it would be difficult, if not 1mposs1ble, to anticipate

this act1v1ty. Therefore, we have unav01dably built in the first
. - « . . [ 4 4 - ) . o
* N ® s * ‘e L. * "
possibility for a future budget overrun when the system reguires
*“later change orlmodification in its. production mode.
i , . <

-~ 1 *

‘ ’ . If the feasibility study is accepted the development work .
. . \

begins. At this time, a group or.proyect team 1s'des1gnated, a.r

-~ I

. . schedule of machine time is developed, and any required special
equipment is ordered.
¢, o »

-

As the system is developed, Jihe actual machine requirement -for,

future production becomeslevident., When the system feaches opefgtional

status, "the full attention of the progect team is no longer required e
ST / 4 !

and the people resource required to operate the system in a producggon

. o~ 14 <

mo¥e is considered in the machiné.cost ouerhead". Production support,
N . . . .. . - - A N
. . v e : - . < g .
«correction ,of errors, standard keéypunching,-etc., are also considered-

- in this machine eost for pyoduction.

»: “ -
-l ‘ - ot - foe . . " .
- o Y \ . . -
.o - . * xiﬁ" g ‘. . . .
. g T .. S
ERIC - ; 1097, S SRS
. - . (%3 - . L.
RO A provia c N . 4 ~ . s ’ ' o~ R N v .
- .J' * " - . - y . . . . . .
. .




When the system reaches the productlon mode, a certaln tolerable

. level” of enhancements or changes are exgected But these can be

" )
- -

tserlogs and dlsruptlve if the system has not been dés1gned or

1mplemented to meet cleanly stated objectlves of the user. 1f ’

’ s

organlzatlonal policy is constantiy.ln a state of flux, a pa:ticular

- system may egperienceAsignificaﬁt'reduirement for;enhancement or,
. ) médifiqaéioﬁ'regatgleSs of how well thgfparticulag;user may have,

qiiginallyzspecified desi@n parameters; System flex1b111ty that
%U':,.could have been ant1c1pated in the plannlng and désign stage, but

(" B p
whlch is not prov1ded for in the’ dellvered system, can well result
. .. 7

. 1n hlgh ma1ntenance act1v1ty, user and cpmmunlty dlsaffectlon, aﬁd

/

~ -

hlgh costs of peOpl and‘machlne resources attendant to modification

@ s

. - v » 2
of the system. e . y - .
1 - - B . .

. Frnally, when a multitude .of changes have so corrupted the ‘

. 4 N
.t .

- origdnal design, or,%hen'the system no longer méets current policy -
,Ot needs, a demand. is created for its replacement. At that‘time, -

- . we return to a‘feasibility study for a n%w comguter system inclnding

74 Y i

- »

‘considerations of th& costs as;mell as new relationships with other,

.

existing systems that have been developedover the life spafi"of the

system in question. .. ) o
v ,

v . . . *

It is not easy to determine when a ccmputen system has outlived

its usefulness. Such a consideration must take into account any Qnd'

hd »

all systems in existence.at that time or'being»considered for

)

. 1implementation at that time. The prdposed concept of ‘a budget matrix

Y
3¢
.
4
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1

forces consideration of all interrelated costs and relates these

- . ‘ , -
costs direétly to tne'current inventory.of services and the

—~&..planned allocation of the total computing resource.

.
=

In addition to the project’ development and operating costs of

-

a proposed system, maintenance costs must be'considered or, provided

'for in a manner which motivates stability and sound judgment.
. . / ,
Maintenance costs are less deterministic than development and

. . )
opefational costs, and to a large extent, are a fuhction of the

~ ’ ' ’
user's total computing resource available. It should also _be possible

for a knowledgeable investor to allocate one dollar toward malntenance

in order to secure a more efficient system, t& reduce his operating
* - 4

costs in an area by, say, 10 dollars, thereby leaving 9 dollars

worth -of computing resource available to everyone for more develop-

1

ment and/or more production work. Oéerall‘cost effective utilization
of the University's total computing resource can only be achieved if

each user or subset of users understands the budgeted limitations, of

i

the total resource and part1c1pates in the allocatlon of that resource

to the functions of productlon, malntenanfe and development.
E
4. USING THE ACTIVITY/RESOURCE MATRIX FOR PLANNING

[

Certain areas, of the Camputing Center may never be directly

allocated in thls manner; e.g., Academic Serv1ces, Systems Sqﬁtware.

I3

Indeed "it may alway$ be necessary and appropriate to regover the
systems programming manpower costs as production "overhead". + The

demands of the academlc communlty t this unlver51ty are still in a

state of change and several new and large-requkmements appear to be

!




benefit# to the total computing community or a large segment of that
P * ‘
, .+ community.

/ ' .

l-
Eventually; however, the University community benefits from a

!

> planned allocation and utilizaEion of the non- production elements of
'the Computing Center total resource. New\deve}opment projects and
‘ major maintenance projects can span the significant portion of a ] R
' year. Tne size of our Computing éenter staff available in this area g

prohibits the wasting of any portion of that resource that can be

tied up in meetings and other discou;se arising from the confusion

’

A g

‘naturally attendant o meeting crisi§ﬁrequ1rements. The state of the
/\ . ]
economy also dicta;fs efficiency. F@g the .sake of the total university

~

community( developuental and maintenance projects must be planned with
o -4 : R "

an eye toward encouragﬂng growth and efficiency ip -computing by

allocatin development dollars into the computing budgets of academic

. " and admin stratjive units who are now comparatiVely computer- destitutc.

. -~
. =

Qevelopme t do lars must be expended toward increasing the quality

and gquantity ¢f productive systems in order to'promote a positive
. growth rate of the ‘University's computing community. Fnd until that
. // , .

// growth rat is. known “and 1ntelligently antiCipated it is difficult

o s to plan kn wledgeably about future requirements. : -

~

L 4
v

9“6 ‘ ) v. :

/

ok




" recommended total budget for maintenance with which he can:

194
"7,'1 / ‘

.o«

It is proposed that

. ) the ‘boundaries of administrative coﬂgu;ing.A
be fixed for the coming Xgéi, these boundaries'teing somewhat £ exibly

-assigned to each Vice-Pfesident responsible for some speaific set of

servites. 1In_ addition to all®cations for produttion costs ant1c1pated

for each of hlS operatlng unlts each Vice-President is as91gned a

~ "
’

Y

-(a)' incredse the.efficiency of existing systems in order to reduce

v

[}

future costs of their production outputs, or 4b) attack short-term

problems arising from new external or 1nternal demands for 1nformatlon

.

and controls. 1In short, each Vlce Pres1dent has his own

computing center completé with' people, computer Kpro—rated) and ‘

"mindi"

‘equipment. .

¢

Addltlonally, the Provosé% as ‘Chief Budget Offlcer, has been

assigned the development portlon of the total computlng resource
i
to promote block- by~bloqk constructlon 6f the total campus plannlng

and‘management information system. These funds are to be targeted

Al

F
for projects such as sgpace utilization, major enhancements-in

L ] . . ot
,'and\other, perhaps nonexistent,
¢ ‘ f

operating systems necessary to the management of the University's l.

> '
functions. ‘ - o .. .
. / : T

Graph I represents the allocation schema proposed at-the

financial and student data systems

University of Delaware.

¢ 3’8'? i .
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The plan, to dateo has met with favorable commengs. It is of

interest that each participant has developed an acute awa}éness of

the nature of the computing resource. We hope to build upon this

nﬁcious user community..

.

’

awareness an involved

aq? economically co

.
-

fa

'

5

-
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. o TABLE A ,
- .‘ *

. i
- v

’ N ]
l. Resources - that which is necessarg to develop, operate and
. maintain a computer syétem“
C e
N .

#l.1 People - programmers/analysts/systems pefsonnel who will ~

*

design, operate and change, computer systems.

1.2 Machine - the amount of computer time and pro—raéed
operations personnel necessary in the running of existing

/

systems, effecting changes or enhancements to existin
. : g .

3 systems, and the development of new'systems.
: , b : /

1.3 Equipment - all periéheral (terminal) eguipment necessary

primarily to.run on_existfhg system but also needeq3¥or

-design and changes to proposed or existing systems.
° ". ' r -
2. Activities - the three components necessary to create, use and

change a computer-based system.

‘e, 2.1/ Production - that activity which deals with" the successful
A ‘ '

operation of a previously developed system.

- . 2.2 Maintenance.- that activity which deals with short-term

»

changes ‘or enhancements tqQ ancexistirng system.

.7 02.3 Develogmenf - that activity which causes a need for a -

..,1‘0

1 . computer-based or computer assisted system to come into

being; i.e., design, programming, documentation, etc. J
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ADMINISTRATIVE INFORMA&ION THROUGH ON-LINE APL SYSTEMS
j’ N D. D.~Mcﬁlroy
- Office of Institutional Research
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3 ' + Richardson, Tekas 75080 .
/. - - £.E. Payne o
° Dlrector of Planning and Management Systems ’ ~
. + The University of Texas at Dallas . .
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N . v [
. The University of Texas at Pallas is a developing.institution.. In
. - * . P t

preparing for a new mission, that of starting a large undergraduate program,
X ~-

. ' .
the administration has fcund it necessary to solve many new planning p Qlems

»

while, at the same time, continuing to operate a compltx program of sponsor, 4’
research and graduate studies. The Office of Instltutlonal Research h

assisted the executive administration by (l) conductlng special quantltative

.

studles that requlre qulﬁk answers; and, (2) developlng 1nformat10n sysiems
)

that meke mahagement information available on short nptlge.

- . P . . ..

L}

Thig paper briefly disdusses the mode of 6peratipn of the Office of

. )
“ i, . .
Institutional? Research and describes several studies in which on-line informa-

» -

tion systems were developed. The information syskems. deseribed include:

*

»

Facilities Management, Eveluation of Service Organizétions, UTD Economic
ﬁlanning Model, Classroom Utiljzation, Anq}ysis of Community College Data,

Report Monitoring, A Text Generation System, and Budget Anal&sis.

o
-

1. INTRODUCTION

’
~

* .
The University of Texas at Dallas is an inctitudtion in the final

stagés of a complete'metamorphosis. It was ~ctablished, and han been
: ) \

internationally recognized for over & decade, as & leading reccarch [nmurrialion

. ]
.

witly traching activities only in graduate studies. In 1969, the.seope of the

institution was significantﬁy expanded to include degree p?ogram studies for

undergraduate students. This year. the University is cpleting the final h:

- *
M . . . ; :

N l ‘ sZi.’fa ) ’ ‘ '

-




A ' ar;\\ -« - ‘
stages of a large building and staffing program,‘and is/preparing to'opEnw .
for 4,000 undergraduates in the fall of 1975. ;
.~ In recognition of the significant planning and,development problems that
faced the institution 1n preparing for its new mission (while at the same

time continuing to operate a complex program of sponsored research and .

graduate studies), three years ago the administration at the University

organized the Division of Planning andqManagement‘Systems”(see Figire <1).
This organization included a function new to the University, the Office of
Instiﬁntional Research, Institutional Researchcwas charged nith the
responsibility of providing special quantitative stafg support to the
executive administration (the President and Vice Presidents) The Director
of Planning and Management Systems (who' also served as the Director of ‘
Institutlonal Research) established the following operating gnid\lines for
_‘the new organization: ‘ A
. Institutional Research will énnction along the lines oé a snall .
corporate operations research'?group. It will serve the Offices
of the President and the Vice Presidents. . ! -
. FEmphasis will be placed upon solving managerial prohlems. Studies
which have limited value (except for publication) éill be

’
~ ¢ P v

- discouraged.
‘ ‘ o Large, long-term projects will be limited to_no more than 50%
of the man-effort. Experience has shown that solving numerous K \
. small to medium size problems will assure a broad base of ‘
o I " service and a continuous high return: for the e?fort expended,”
Staffing should be limited so that there is®always more "eritical"

c i ) .
work than available manpéwer. This produceés a natural selection -

4 ' .

<603
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.

\p'ocess ‘(for staff. organizations) whic;h helps to assure that

‘ unirirportant pro;j%scts are seldom initiated. The staff wili
;:onsist of a small, pe'rmaner{t core of' prb'fessionals,which will
be supplemented by grad\rat-e students and faculty on temporary

[
£, ¢ .
assigmments. oo . .

»

* b

&

From 'oﬁe point-of-view of the executive administration at thé University,

~

this mode of operation has proven to be very effective. Numerous management.

' problems have been effectively ‘dealt with because inanagers were :f‘urnished

t

the necessary informatiomr on a timely basis. This timely informa.tion was

o~

frequently made poss:Lble because of the ablllty to quickly develop ~and use

&

computerized on-line 1nformation ‘systems. This paper explores examples of

-

Administrative Informatipn Systems that have been developed~ ‘and used at

UTD. The systems that are discussed are: ‘ - Y.

Facilities Management ~° S : L
S . B
VA ’ . .

Evaluation of Servigé Organizations p '

‘ UTD Economic Planning Model
. Classroom UtilizatiOn : ' ’ - &.
Anelysis of Comminity* 9ollege Data ‘ ' I

./ Réport Monltoring o

‘ . . : o .
) . A Text Generatlon SyStem e e

b

7 N Budget Analysj.s

Several of these appl:rcatlons are rather common place but are of mterest

Cim providing a ,spectrum of the information systems ‘that have been develQped

-

and found to,'tQ high utility. -
ol |

/

*. A
"Better 1nformatlon foes not lead to better decisions, unless the
managers are highly capable and they have the opportunity to take
advantage of the "better" :mformation PR

T

-
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‘EQUzPMENT AND FACTLITEES

2.
- " ' ’ + LIS

The’ small staff of 'the Office of Instltutlonal Research works closely

with the executlve admlnlstratlon. In effect the Instltutlonal Research

. 1]
. staff has freguently become the condult which wm.\nrstration access
]

. to quantitatlve management 1nformatlon.

8

2 "

-

The ba31c_comput1ng facility used

-

by Instltutlonal Research to carry out 1ts aﬁtiv1ties is an IBM 370/155, wh1ch

.1s utillged through either an’lnteractive terminal, or a Remote Job Entry

. - )
(batch) terminalﬂ : Lo ’ P —

Although several different computer languages.are used, the greatest
% *
succegs ig,meeting the démand of qgﬁfkly developing management information

s

systems has been with APL
. .i Kasy to use
<,

. Can quickly develop systems and bring into full operation

v

\

This language has several adyantages

a

-

. "Has: powerful matrix operators which are useful . in modeling

. All of the applications d1scussed below were'developed uslng APL.

! 4

e

- B _3.

management problem

Y

FACILITIES MANACEMENT

: Thgéblanning, control, and allgcation of space was

that was growing worse.

|

-

2

significant

An on-line "Fa Ilities Management"

system was develcped and ‘implemented to ass1st administratlve declslon maker

¢ Some of the features of the. system are:

< i .

»
[

A complete listing of the attrlbuuev (,1zr
@

-
ey

'

- quipment,,

'I

nacivnment.,

% 4

A  ete,) of any one room, or of all roomu, 1° always &leldblf from

R

) terminal

v

-

4

L ! -
[N

APL is a language origlnally developed by Kenneth E. Iverson and deScribed
in his book, A Programmlng Language. [ 1.




S

Budgetary units.are allocaied,space on a "formula basis"

space.

’/

(standard)

.

research, and equipment.

~

~

~™e

>

5

L B 'i
L4
.

'/\

L \

i
Toat

Formulas are based upon personnel, semester credit hours,

%

A special request from a budgetary unlt resultlng from an- unfOreseen

event, for additional space can bé 1nstant1y compared agalnst both
- -

. "formmla' (standard) and\ﬂhe 1nst1tut10nal average for 51mllar

-

, budgetary unlts..

v

>
[d
4
T

The’ system prov1des\the ablllty to ' game

' or to project future space
. 3

needg based upon en;ollment and stafflrg'progectlons.,

.
rd

The flowchart in Figure 2- 1llustrates the logic of the Faclllties

A more detailed descrlptlon of this gystem is provided

-~
-

Management System.

.

IS

B
in the Proceedings of- the 1973 CAUSE Natiodal ,Conference (1]

L. )

s

EVALUATTON 0k SUPPORT DEPARTMENTS ‘

R

Since 1972,. at the'request of the Vice President for Business Affairs, .

an evaluation of support organizations has heen_conducted every six months.
The first evaluation covered 22 supposﬁ departments such as mail, supply,

»

computer services, cafeteria, hookstore, printﬂshopg ete. The evaltiation

proved to be g useful source of information on both-areas of problems and

- . +

Since it. was startéd, various administrators,

exceptional performance.
1perhaps s}gpect;ng & problem area in their organlzation, have asked to be

included in the confldentlal survey. The last evalnation included 31 separate

departments. C f ‘ N

¢

T4 ﬁescription of the>System. The evaluation is based upon a survey of the

op;nlons of the,adminlstrative heads of the various departments that are

\.

"ugers of fhe supPort departments. A 51mple questionnalre allows the user

-
\\

o . g
" Pl

L

v

1"d
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to evaluate thé/support departments on a scale'of 1 to 7 on (I) effectiveness,
*(2) eff1c1enqy;a¥3) cooperation and tact and (&) extraleffort. There are .

. two more questlons whlcb are ussd to 1nd1cate the level of interaction and

. Y
L]

dependence of .the user on the support department. Comments are alsotencouraged.

ot A 1 h -

An evaluatlon package is. sent to the admlnlstratlve head of each organlzatlon

» |

oA at UID. The adminlstratlve head is encouraged to perform the evaluatlon by
. ~ e & .

way of a brlef panel discussion w1th the members of his organlzatlon that

3 ~ . - . . 4 * . % s - '

actually-have/oontact with the Bupport departments.

¢

g

, b, 2 Reports. Thefquestlonnalres are keypunched and read into an‘APL flle.
1
The APL program then_produces five reports-on each support department
T

’ '_ 1. Analysis of Data. ThlS renort glve;/frequency response dount,

’ N mean, standard dev1atlon, and tests for statistically signlflcant .
deviation from average evaluation. It also reports the scores
from the prév1oqs evaluation and the percent change. ) v

2. AnaIys1s of Data of _Those Organlzatlons nghly Dependent on the

Support Departments. This is the same repgrt as»above only .using o

»

- t'hose, organ’izations.highly dependent on the support departments.

=< 3.l Index od;Eraluation. This report calculates two index numbers
- ™ B . . . b

for each questlon and qach support department, The index for a " . .
n

7/ departmenz is equal to the average, score'for the support departmerit

divided by the overall average for all sqpport departments.

.

’ Therefore, ‘an index of 1 is an average rating, an index-hdgher  *

. . than ; i® an above average ratrng,»and an index lower than Y.is
’ .o % ) o ,
Tl ’ a.below average rating._ A summary report ranks all support . -

at

departments against each other. ) .

»
.
g

S e
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/

department.
. 5. UID EQONOMIC PLANNING MODEL
J

' At The Univer31ty of Texas

t Dallas several fiodels have peen used to

assist the administratién in ec.ndhic planning. UID has been an especially
fertile area for the use of this type of quantitative management tool since
the institution wild grow in size from-300 students in 1973, to 700 in 197h

a4 5,000 in 1975 (most of these art slready aamitted), to 12,000 by 1980.

v H »

This student growth means tremEndous growth of staff and facilities, which,

in turn, means that the administration has the qpportunity’to detexmine (by

=

/.

their de01§§bns) what the 1nstitution will look like by the end of this
decade. In this environment quantitative planning models have glready proven
invaluable in assistlng executive administration in (1) determining requirements
(facilltles, fundo, faculty, staff), investlgatlng alterﬁatives, and,
(3) determining, .and plannlng w1th1n, flscal and facility constralnts

. imposed by the ‘State Legislatur€ i |

5.1 NCHEMS Models. The Offi'ce ‘of Institutional Research experimented with

A}
the planning models.developed by NCHEFS. -Althoqgh these prav1ded some useful

b - HH .
ideas, which.werg added .to the:basic UID Qlanning mogels, the NCHEMS models,

¢ ., . §

See References [2, 3] ) g . L

The definitions in the UTD Economic Planning Model have been changed to
be consistent with the tefmonology used in the NCHEMS products which have
o become virtuel standards.

'ERIC S

T Py E10 ) . N L 2.‘16 ‘

«
]
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" ere- féhnd not to be usable at UTD because: (1) UTD planners were already

accustoméd (spojled, perhaps) to the UID interactive models which provided
i
quick response; (2) the NCHEMS batch models cost several times more £to run;

(3) the models (w—ritteh in APL) could be easily altered to represent

new questio ; and, (4) the UTD models cdhs1dered the Texas "Formula Fundlng

*

System and enerated fac111t1es requlrements., These observatlons do not
\

reflect badly upon ‘the NCHEMS nroducts, but rather 1llustrate what NCHEMS

i

elf bays -- that their mpdels.are a teaching tool and a point of departure

5

for serlous users of quantltatlve plannlng models.

5.2 Structure of UTD Economic Planning Model. The UTD Economic Planning ’

4

Modelxls an approximation of the financial relationships of students, faculty,
Suaff ﬁac111ties support " and money. Some of the 1mporta;t elements are:
» l,q The objective of the model is to assi¥ in the development of a
viable financial plan by answerlng various types of "what if"
—~  questions. | ’ - '

2. Parameters are 'coné%ants" whlch are given or set by the decisiOnwn
maker., Parameters represent the control that the planner (or the
environment) has ovet/the situation under investigation. ‘They .

. represent‘policy decisions, oourses of action, or Lho cnyironme-ni.

. Examples of -typical parameters in the modelg are:

. FTE student enrollment (by degree program, by student level) :

‘ .
. Faculty workload (by d::jtme, by lev_el) 4 .
' .. Faculty salaries/(by r v discipline) :
* ... Faculty rank distribution (by discipline)

. Class section size (by discipline, by level)’




L)
> . Texas State Formula Funding levels .
RN . v . *
<. ICLM (Induced Cdurse Load Ma.trix)’
G; . Parameters may change <and even become 'output variables;" T

& dependlng upon what is belng investigated.

A

’ .

- 3.‘ Output‘variables are values that a decisionlmaker wants to knew

(results) and which may-vary yecause of different policy decisions

or courses of action. Although these may change (dependlng upon

N what is Jbeing 1nvpsclvated), typlcal output varlables are:

v

Semester credit hours produced (vy level by d1$c1pllnp)

FTF faculty (by level by rank, by dlsc1011ne) o

. raculty productivity (SCH/FTE facu‘ty, by dl;CLpllne)

'
5

Student/Facul ty ratio (by d1sc1pline, by level)

. Faculty oalary reaulrements (vy rank, by dlsc1pline) ) : -

., The logic of the model 1s a mathematlcal description of the relation-

. ” ships bﬂtween, and among, the Darameters and output variables The |

L1

logic is briefly indicated in Figure 3. ] T .

CLASSROOM UTILIZATION INFORMATION SYSTLM

Efficient use of classroom space has been a major concern -- there always
. H

to be more classes than classrooms. This simple information system

4 f‘ a .

’
13

In thig system the follow1ny definitions are used: ! ' ‘
[] S

Weekly Room -Hours (WRH). Weekly Room Hours is the¢ number of hourg

1

Jurin- o weex ©or which a room is available.

A A i

. .

¥ .
See Appehdix A, ‘el 2
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3

’ " b, Weekly'Stude%t Contact Hour (WSCH){ Use of the room during one ~week
Hd ‘ R I . .

by'one sﬂudent fgr one hour. (If 'a 3-hour class section pas 30

students,'thenathat section uses the room 90 WSCH.) ' ' .
¢. Station. Station is a place for one student.
y .
d. Capacity. MNumber of student stations in.one room.

"y *

e. Station Occupancy. Station Occupaﬁcy = pgrcent (y@riable) X nwmber

*
1 -

»- 0T WSCH. . ’ : * ' N

o L

i f. Utilization. Ulilization == WSCHs/(percent x capacity x WRH). -

2

- In this information system, the parameters ére (1) the Weekly Room Hours ;

(WRH); a1d, (2) the percentage utilization of statjéh becupancy, Planners .

_may establish utilization criteria (several sources recommend standards [€]),

_and then compare the actyal utilization to these éfiteriak(étandards). For
. ¢ .

i
‘ S

example » onehmay.set a criteria of WRH = 30 and Station'Ociipanpy = .55 x WSCHs.

+Then, ;ﬂ'a classroom for a paiticular semester has 2 capacity of 28 and

WSCHs = 378,=the utilization would be 82% (378/(.55 x 28 x 30)). ) ) :
The Roay Utilization System p;dvi&es a roOm‘by room énalysis and a total"‘ "
- u;iliiatioﬁ analysis. The room by room analysis has proveﬁ particularly
useful ;ﬁ identifying rooms o% Bath high and low utilization for oxc;ption /
:manag;ment (action). - | o , ' ’ .

N .T. ANALYSIS OF LOCAL COMMUNITY COLLEGE DATA ) v

.

UTD is an upper-level ins€itution and will enroll many students from
local community.colleges. The Dallas County Community ColLege System generates
- ‘extensive student data for all of its four campuses edch semester. These

datn have been made -av2ilable to UTD. Therefore, an inqumation sy :tem ‘was

developed to ancwer questions about the'community college students and to

-

\




determine typlcal profiles of these ind1v1duals. The'profile summary includes

informatlon on each campus, such as headcount, tal- FTE students, FTE day

-
B

and nlght students, percentage of studentsvgg;olled in transfer and techﬁgcal

programs, percentage of sxude s whlch meet UTD entrance requlremepts and a

T
< )“v' .
<
.

-

_ breakdown of transfer students by ma-orfs . 3 oy
Th1s analys1s is performed~eachw;§g;ster., Also, it 1s planned to develop '
a student data base to analyze tr;ndSIZQd compare to the proflle of the.
L,
enferlng students, ; ‘u,f‘f : _;; ’ ; ‘ﬂ‘ g

% . p -
E , %Lt 5
2 o

Sg far the data have~1nd1cated that the entering student w1ll differ

signif cantly from the "typical" college student.f This 1n£ormation has

proven valuable in plannlng aeademic programs, student life programs, and

ke, T -

student services. : ) , : ’ 25;

In addltlon to using~the communltygcollege data toianticlpate the type
1‘:‘} ; .
of student to expect, it is planned for this system to be'éxbanded into a

d

continuing analysis of the students that enter UTD Thlsfgill provide both

UTD and the communlty colleges longitudlnal studies of stﬁﬁents, Whlch‘Wlll

- o

a351st the planning and development efforts “of admlnlstrgﬁérs,of’both

.

institutions. The cooperatlon of local community colleges has played an

important part in 1mplementing th1s 1nformat10n system.

< [y P
5 .

8. A REPORT MONITORING SYSTEM .

I

~

the University of Texas' at Dallas is the coordination of all external reports
for the University (i.e., HEGIS, State repouris, AAUP, &tc ), and the maintenace )
of a central file of all reports. In September and October of this year alone, .

there were over 50 reports- involved. Each report may réqpire action by :everal

= £ .
< . ,L_ %
+ - - s>
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< different depertments. Keeping track of tﬂ%se reports and assuring that
S~ ‘ : . ] .
® - deadline\&ates aré met has become a time consuming task. Theyefore, “a Report
AYERY

Monitoring and Schedullng Systemﬁwgﬁcaeveloped ‘ S

8.1 Qperatlon of the uystem. When a report request is received, a secretary

-

executes a program on an 1nteract1ve terminal which w1ll request Ker to type

~
4

in the necessary monitoring and schéduling information ~- report name,

requesting agency, date due, and organization responsible for completion.

From this pointzthe system produces two basic reports. The first one is a

0
- - . - -

"scheduling" report.
The scheduling report may be run at any time fbr eny month: It produces
’ a‘éalender of all actions to be'taken that month. All external reports
_required-are listed, the date tliey are due, the requestiﬁg agency, the UID
ndepartment responsible for the report date the report should be sent to the
responsible department, and the date it is due back to Instltutlonal‘Research

for forwardlng'(and copying-into a central file). A typlcal portlon of this

report “is shown below. .
» . ' h ) !
[0rePLY PFPORT FOF: JOVRIBLR
‘ DPOUESTINC . nEsm» svLn o DUE PACE g ..
LEPOET, _ _AGEECY _  2ATE_DUT Qprc_ RLSR_QRE_BY IO L[F.
2300-2.3 IEGIS *» * ROVELPFR 1 pne OCTORER X OCTOrF Y 75
2300-2.5 neers - reVEMETR 30 RRC OCTORFR 56 ROV7ERL 23
. 300-3 HRGIS JOVFMRERP 1 Lo neTOBrP 1 NCTOBEP- 25
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o - The other report produced is an End of Month Report It reflects all . oot
actions which have talten place during the month, or were due-to have takeu ) - ""
place, A sample portion showing actlons taken on one report is shown ﬁelow. - f

.
' y s

;o

. CND OF i'ONTH RRPORT FOR: SEPTEMBER - : .

REPOPT: 2300-u4
DA"F DUE 70 BHIGR': SEPTEMEFR 31
DATE SEKT: SCPTFI!BFR 217 : /

. . . . .
DATE DUn DACK TO.INST RESEARCH: OCTOBER 24 .
. " DATF RECEIVED: ) .

_ . DATE DUE TO HECIS: OCTOBER 31
, DATE SEIT: . e . \
,

M .
N
’ .
| ""’h \ /_\' )
. =
. 1

. S
\

¥

8.2 domments. This simple system has turned a confusing and time consumiﬁgw
-
task into a simple routine. Involvement of administrative heads, to expedite *ffif;
- late reports, hec begn virtually'elbminated. A centralized file and a

centralized calendar has been created.

9. A TEXT, REPORT, AND QUESTIONNAIRE GENERATION SYSTEM

Ih the planning of undergraduate programs for the University, the

academic administration wished to receive advice from many people all over

the country knowledgable in,their field and who had special interest in

undergraduate education. " Therefore, the Deiphi method, developed ‘originally

4 L]

! ‘
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by the Ré%d Corporation, was used. Thisjpethod required mahy letters to

be written; questionnaires to befcreated for each discipline. surveyed;
- . N - “~ v

follow-up lebters to be sent; and second-round questionnaires to be created

and sent. @,émestiognaire generation system was developed to suppert this * .
‘ B ‘ 4 ‘ ‘e i

activity,

" 9,1 Descr}étioqrof the System. The system is designed so as to be easily

used by a typist working at an interactive terminal. The first step is to

¢

o

. enter the names and addresses of the panel members. ‘These can be entered :

s ¥

continhously and in any order. Each panelist and address will become a

.

-~ 4 A' A
component of an APL file and hence have a unique number associated with it.

This will become the panelist identification number. The "text-creation". .
. i 2

program allows the body of the letter to be typed, corrections easily mede,.

’
3

then run through an edit program to set margins, indentions, page numbering,

ete, .
<

.+ After these data are entered, no further input is entered. The "letter

writing" program alphabetizes the panelist, prints the date, address, salu- ,

N 7 tation, body of the letter, tpen stops-until the~next sheet of paier is ¢ : f:

’ iﬂserted andrthe carriage returneo Envelopes\can be also addressed or for ;g:

large maillng, lebels printed from the APL file through the high speed ‘ ‘;,
'prlnter. fb' E<TA

Pefhaps:the:;nly orlglnal part of the system is a general purpose - pob

M A K . :
progrem“for reafing questlonnalres. The questions are printed in any desired \ \

\space on‘Uﬁ{lef§'51de of the page and can be of varying j%ngth The )
. )

:r“righ -hand ~1de then produces the desired format for the response, i,e., the

questhg mayaask for the left-hand statepent to be rated as to its relevance

. ] . . . . ’ !
..

P : - ’ ‘ o : ’ . :
:'/ . . . - -
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and imponﬁance o, undergraduate education on a scale from 1 to 7.
- - RN A

G

9.2 Comments. This simple system was quickly written with the available

A

¢ resources_and_equlpment. it got the Joﬁ'done,quickly and effectiveiy. Also, 3

it was wr{tten in a general enough form to be used for a mulgitude of purposes.[

LR

LY
10. BUDGET ANALYSIS

. A ' -, " )
. * k ' -
"' Numerous budget analys1srsy3tems were deVeloped and used in studies

-
’

for the Vice Pres1dent for Business Affairs. However, budget ehalysis systenis

For example, ‘in planning for

were 2lso developed for Academic Affairs..
fiscal‘year_l97h-75,_the ViceiPresident for Academic foairsiyanted to devisei
b a system for‘the allocation of incentive.funds’among academic departments: o
* A determ*nistlc model was devised. It. cogsisted of three basic components:
research assistants, organized research,’ aﬁd fataity sglaries. In each ’ i
«component, the basis for calculating the amoufit of'incentive fundg toabe

awarded to'a program was a linear equation based upon {1) sPonsored research

(contract and grant funds secured); (2) faculty salaries eovered by sponsored‘

research' and, (3) student assistant salaries provided by sponsored research.

» +

The model was run over 50, times, varywng the equations andiexamining the

results unbil a strategy was decided and agreed to, "The system was inter-:
‘ga 'J A >
active and’ therefore could be’ rapidly %Ltered and run again.‘

¥ .

-

11. CONCLUSION . ‘ : :

- . S me
#

By (1) operating under tough-minded andAn07nonsencepguidelines, and

(2) utilizing effective tools such as interactive terminals and APL, the. -
Office of Institutional Research has managed to proylde meaningful and
. A
effective assistance to the executive management of the_institution. The .

»

information systems developed, when considered from & technical viewpoint,

s
~
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have vaeried from pedestrian to sophisticated.

The type of computerized
T ity .. R ¢ A ~. . ' . ' <
system aﬁﬁ degree of sophistication have been dictated .only by what was -

i

needed to fuinish'the necessary managémeht information. " For Inatitutiénal

Reseéréh; this is a5 it should-be.

(3]

ERI

A FuiToxt Provided by ERIC
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\}. Introduction

. /
\ The last_three qecades have witnessed a tremendous explosion in enroll-
zents at institutions of higher education. Increased demand, coupled with a
\ .
healthy economy has produced a 600* per cent increase in, undergraduate

enroliﬁants gsince 1945, (

The post Wbrld'War I]I period has also ﬁroduced significant increases in

graduate school enrollment. Between 1945 and 1974,.the number of graduate

students in the United States has doubled.** These changes have been prompt-
ed By demands in both the public and private sectors for education beyond a

baccalaureate degree; with future job advancement and salariqf often coutiag&

s

gent upon earning a Master's degree. ¥1
ct)

Traditionally, a person holding a baccalaureate degree entered graduate
scbool‘within a very few years after graduation. Furtbermore, those indi~
viduale devoted their. full—time efforts to earning a graduate degree in a
relatively short period (18 months for a Master's degree; three and a half

years for the Doctorate). Admissions procedures and academic policies were.

. geared to the mode of a full-time, on-campus,-graduate student.

The last decade has &shered in a new era in graduate education,and the

.
~

mode of advanced degree earning has changed. Faced by increased employment
requirements to further their education, but stymied by family responsibi-
lities and communal ties, a growing number of individuals have been reluctant

to "pull up roots" and make a full-time commitment in pursuit of a graduate

,education.‘ Their clarion call has been for locally produced part-time

L4
B

*The Carnegie Commission on Higher Education, New Students and New Places.
McGraw~Hill Book Cc., New York, October, 1971, p. 129.

**Tbid., p. 131. . :




Cognizant of these changing needs and deﬁands, Virginia's Land Grant
Universi hae responded to its educational mission by offering off—campus

graduat degree programs throughout the Commonwealth. From a modest beginning -

. of 200 fstudents in the mid 1960's, off-campus enrollment now efceeds 2,(00
activ graduate students, In addit;on to offering degree prog : _uch
concentrated population arkas as Reston, Richmond and Dahlgren, courses are
alsa offered.at virtually any map coordinate displaying sufficient potential

depand to.assure a viable program. Yirginia Tech currently offers between 100

and 150 off-campus classes each quarter.
* » .Administrative problems are magnified by the fact that'personal and
- professional demands placed on part-lime graduate students make it difficiIE
' for them to maintain continuous registration. Consequenély, several quarters
may be skipped between enroliments. The Grdduate School and the Registrar's
Office are gharged'with the.responsibility of maintaining a complete academic
record of all act;ve.and inactive students. . .
During 1971, two clerks worked on a full-time basis to support the
,adwmisiceration of off-campus programs. They maintaieed fites for 3500 acgive
and inact;ie students. AIl applications and registrations were hand pgocéﬁsed.
Roll sheefs, grade sheets ane grade reports were, typewritten. It became
. increasingly obvieus that a com?uterized off-campus student record system was
necessary to copk witﬂ the deluge of paper. Thus, in September of l972,‘a
tape Eriented system was inetalled to assist the Fecord keeping process. This
marked the beginn;né of the comguteﬂizatioe of off-campus graduate student

records. . ~ -

\ oo

o .«\ . ) '2.26 ¢
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2. Policy
Virginia Tech has attempted to respond to the increased demand for part-
r . ‘ .

time graduate studies by adopting a liberal admissions policy for off-campus
graduate programs. Students are permitted to enroll in ome class prior'to
being formerly accepted to the Graduate School. This permissiveness is

contingent upon the student initiating and completing the admissions process

within the six weeks. )

3. Current Prospective

The Graduate School administrative record keeping requirements have

produced a complex set of data processing specifications. During the last '

five years, the off-campus proéram has grown from 2500 students (900 active)
to 7000 students (ZQOO active). Furthermore, record{size requirements have -
tripled from 300 data bytes to 1000 bytes per student to acconodate a complete
academic and demogyaphic file. . ’ .

As noted above a student may actrually begin graduate studies prior to
being officially accepted. Without'a formal apniication, a student's regis~
tration form generates a very inadequate data record. Recognizing this, the
registration form was modified in 1972 to parallel an admissions spplication;
From the population of allhregistrations received that Fall quarter, a tspe
filz was constructed to generate a computerized graduate student data base.

A tape system, which had been in service for on~campus recdrds since 1965, was
adopted to serve the oi:'i:'*—caznp:.n{’.r}’eeds.t

A subsequent modification of the‘registration form.by the Accounting
Office resulted in a document void of demographic data elements. This pre-
cipitated a probleh.with the student who decided to attend class, but‘never
iniriated the admission application process. No tape record wss constructed

for persons in this situation, and for all practical purposes, their atten-,

dance was unknown. -

2 ’ ~ /
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3.1 Admissions

A flexible admissions policy requires responsive adminiatrative procedures.

-

An initial course registration form(may or pay.not be accompanied by a com;

pleted application, tradscripts and letters of recommendation. If all materials

are received, a decision can be made to accept or reject the applicant: In the

event that some materials are outstanding, the student must be advised that adj

-5

éppplication and/or other credentials are required and the file must be complete

within six weeks so that a decigion regarding admission can be made prior to

1

thesend of the qﬁarter.

Applicants who do not submit a complete set of credentisls within rhe

r

prescribed time limit are advised that they will be gra ed on a pass-fail
basis and the single course in which they are currentfy enrolled may not be

used for graduate degree credit. Admission to graduate school is rejected for

failtre to fulfill.the réquirements for a complete application.

Rejected applicants are advised that they may not register in 8ubsequent

-

quarters. Despite being so notifie’, some students persist in attempting to ¥

z

register for additional courses. The administration of the Graduate School

must have the capability~of monitorin%(a student's status so.that those who
were rejected for academic reasons, or for failure to previde the required
’ credentials, bili have future registretions voided.
Once admission status has been.determined, the decisiop is communicated

to the applicant in writing. Currently, letters to rejected and acceptéd

applicante are typewritgen: Productivity considerations dictate automation,

v N K -
while public relations require a personalized communique. Specifications have

»

been developed for a subsystemnto transmit’ address data to a Mag-Card Selectric

Typewriter in the Graduate Office via a telephone link from the Computing

. .

Center. Name, address, and degree informatfon will be transmitted and recorded

ot
3
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on a magnetic card which is then processed by an MCST (Hagnetic-Card 1I).
Accepted and rejected applicants will be pr0cessed in batéhes. Each applicant

dill receive a personalized letter of acceptance or rejégtion generated as a
1», -

.result of the telephone interface between the Computing Cénter and the CGraduate

Office. . ) ‘ : ’
. .

.3 2 Admission Status Reporting 312 i

R

i
PN >
>

The magnetic tapc record did'notlyermit instantaneous retrieval, updatini,
and reporting of applicant admiésiens status, This produced administrative

problems because it was difficult te regiew and communicate this information

j o ~
- L~ - s 4 &
when needed, o 17
4

ke ,,“

In April, 1974, the off~campus tag% file was loaded into an on-line IHS

(Information Management System) recorﬂréystem then in use for on-campus

students, This on-1ine interactiongpermitted instantaneous retrieval, veri-
z, Bon
fication and updating-of ‘a students’ 8 status. ",g

A computer program was written to process admissipn records and construct

-

an Admissions Status Report. This listing includes‘ag’applicant's name and
o : rd -

address, academic data related to the undergraduate m;jor field of study,

institution where the bachelor's degree was earned, déte sndergraduate-degree .

-

was conferred, undergraduate grade point "average, gréduate degree, graduate

major, graduate grade point average, graduate institéﬁidn, date graduate

- . '

degree was conferred, and admission test scores. For'management purposes the

status reports aye organized according to campus location& within the

\f/ -

Commonwealth, - ‘.,

-~ -

3 8

4
.t

Applicants-a:széorted alphabetically, by departmé;ts. Each report is

divided into four'parts: -
. . &
: ] P:

e




student because one letter of recommendatibn has been inadvertently delayed.

4
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- . applicants pending
i applicants accepted

- ‘ applicants withdrawm °
applicants rejected

Departments receive applicant status reports semi-monthly.

&

3:2.1 Pending Report

The objective of the Pending Report is to display all graduate appli-
cants whose admissions are pending review. This report serves as a vital
>

communications link between the Graduate School and the Departmental Admig~

- gions Committee. It notes the reasons why an applicaﬁt's credentials are

incomplete (e.g., missing ttanscrip;s or letters of recommendation). It also
permits a department to concentrate its recruiting efforts on highiy qualified -
students by flagging those with outstanding, credentials. Enough information

is available to permit personal follow-up and avoid the risk of losing a good

Y

3.2.2 Accepted, Rejected and Withdrawn Reports

These parts of the applicant status report are in the same format as the
applicaﬁt pending section. Cantrol breaks, by campus location arid department,
are also the same for all parts of the applicant status report.

The Wichdrgyn Report lists the names of applicants who have withdrawn

"

their application for admission.

¥

—

3.3 Registration LAY

-

-

Prior to 1972, it was difficuit to manually place the right student into

the right class. The advent of the tape system'significantly increased the

reliabillty of this procdss. ) . -

v

I 230




230

Nonetheless, many problems éontiﬁued to exist. The reéistration'
form was quite archaic.: Altﬂough_it satisfied the needs of the Accounting
Office,.it did not provide sufficient data to identify students who were
not formerly accepted. Persons in this category were apcounted.for only
when the professor brought it to the attention of the Graduate School.

The registration form'was anheequently re-designed to include the student's =
name, address, social security number, and telephone number. That ié, A

enough demographic information was included fo identify the student and

make further communicatioms possible.

3.4 Roll Sheets

4

- o . .
Institutional requirements set a high priority on recérding the B}

registration of’ all students via an accurate class roll. It is imperative
- l . . ~
that class rolls include all students who havc paid their fees and are”

attending class.

[

The revised registration form is used to create a skeleton student
record. The skeleton record makes it possible to identify ihe student
and aséign him an aémission status for inclusion on class rolls. This
annotation may be communicated by the professor so that students who are
walk-ins and have not made formal application to graduate school may

take whatever ;emgdial steps are necessary to complete the application.

o
.

\ —

" 3.5 Grade Sheets
During the final week of the academic quarter, the Registrar's
Office pro&uces a grade gheet for each off-campus course. A grade sheet

is very similar to a class roll, except that it contains the names of
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all persons who have completed the course and are eligible to receive a“,
- . N ’, . . o ! . -
grade,

Prior to September, 1972, grade sheets were haddN;rocesEEEf“Between X

€"

the preparation of class rolls and grade sheets, fa tremendous amount of

,.

clerical effort wds required to produce an accurate grade document. It

231
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’

was, necessarv fo rocess dLl late resiznations, drops, adds, and student
status changes ag inst the most recent clags roll. The modified tape
sfstem'has materially aided the produttion of eccurste gradelsheets(
‘Future plans includ an on-line grade system expected to be available
before -

Razee

anuary, 1976, \

3.6 Grade Reports °

!
At. the end of. each academic quarter student grade reports are
printed. It is desirable to have all grade sheets returned from tlie:
class professor before student grade reports are generated. If,severél 7

grade sheets are returned late, it becomes necessary to generate, a

second grede report for students who completed the course represented on

¢

+ne late grade sheet. . ‘

Applicants who have not been admitted to the Graduate School (rejected
or pending) are not awarded the letter grade assigned by the professor,
University policy requires that grade reports of tﬁese students disdley
a oass or feil grade, whichever 1is asiropriate,'and a message ‘explaining
wﬁy the letter grade was not reported. These students are notified that
‘t\l}e} course will not carry gra,duate credit and any future Lcourse requests
will not be accepted by the registrar.’ ‘

Prior to September, 1972, all-off-cempﬁs grade reports had to be

‘ .
typewritten. Needless to say, this required a tremendous smount of

’232 . , ‘ ©

~




_scan aid in predictimg the demand for future courses, by location, % -

¢

generating grade reports, o

4., Plan of Study ®

\ 13
Graduate Schicol policy requires that all graduate students submit a

plan of study for approval; Plans of study serve as a c65§ract°bq5yeen

-

. A S
the student and the University to indicate how each individual antiéIbates
satisfying his advanced degree’rgquirements. Each plan of' study is

revieved to be sure that it satisfies all university‘requiremenﬁs regarding

minimum and maximum number of course hours at_ several levels, when and -~

»

AN

whérejqourses will be completed, number of hours to be transferred from
.. . i ) ' .
other institutions, and minimum number of hours taught by full-time

Virgiﬁia‘Tech faculty. Plans of study are monitored to maintain academic

L

integrity. = '

In the future, plané of study will be entered on the éompugei via

an on-line IBM 3270 terminal. The computer will revieﬁ&bheéé plaps to
- \ , .

determine if specific degreé requirements are.satisfied.

-

4,1 Management Uges »

A computerized plan of study has another important advantage. It .
N

{

throughout the Commonwealth. Demand is a function of all students' degree

féquirements, minus completed courses. If plans of study are'accurd@qii
e i -

. maintained, management reports can be generated to aid in the allocation

of faculty resoutces,,claséroom facilities, iibfary suppbrt, and to

assure students that courses will be available when and where needed )

*

Ty e
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. far.enough in advance to produce sound academic and institutional planning.
\ The arorementioned considerations produce significant logistical :

problems. University policy requires that at least 50% of all course

_work taken by anvoff:campus graduate student be taught by full-time R

Virginia Tech,faculty! In order to satisfy this requirement, department '

&heads2musfrgllocate'faculty resources to meet their on-campus and. off-

——

campus .instructional commitments. Logistical problems are also encountered
in making travel'arrangements between Blacksburg and the off&campus vl
locations. Sometimes this distance is in excess of 250 miles and several
e

locations are not’ readily accessible by air, travel.

~ -
v ¢ a -

[ -
professors. Therefore, {t becomes necessary to screen and recruit qualified

A~ - ’

. adjunct faculty to fill the void. = ) e B A%

e

LA viable~graduate program requires access to adequate library

ifacilities. To supplement locally available reference materiaIs, the

Virginia Tach library respondsltogfaculty requests by shipping books and

journals to the off- ampus locations™ - -
The problem of 1 entifying suitable off—campus classroom facilities

in appropriate locations is a never ending task. The most difficult task
“
(is finding clagsroomtispace in the morelremote areas of the state.

Classés have met in firehouses, church basements, high school rooms,

etc.

)
~

Solving these dvnamic logisticallmanagement problems can be aided

by the use of the computer and forecasting course demand based on plana

r
-

, , S ‘
of gtudy. - , : ’ -
q' - e .A" Y ) * ’ \

~
/.

Some of the off-campus courses cannot be supportea'by on-campus K

3 ¢
2

e e ok tm g -
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4,2 Progress Reportiné: : . '

, : s *

A computerized graduate plan of study has several additional a&vantages.

N . * v ’ “ . 4

* Shortly after the termination of each academic quq;ter,'tﬁe program of

study data base may be interfaced with the current grade systém to

4 ]

i , produce a hard copy itinerary:containing all up-to-date revisions and ©

-grades earned. EA.copy of the program'of study will be sent to the

N ’ 7

student in the form of a progress repoat. Copies will also be sent to -

the gtude?t's faculty';évisor and the Dean of the Graduate School 4n an
endéévor to monitor accepéable acadenic progresg.: Students who are in“
academic difficulty can be identif%eariy and given proper counseling.
Thus,‘the e reports serve a vital rble in the effective administration

Tf“ of all graduate programs. .

. LI - .
AT " / PN 1
‘ » »
. .

5. Syst Development  °
1

* In.1971, the Graduate Office received the first module of the new.

« .

on-line IMS student record system. °An admissions module was implemented
employing an IBM 2260'viaeo'display terminal for on-line data entry and
retrieval (later superséded by two IBM 3270's naw in use).‘ A group of

! .

reﬁortgzwere developed that depended on admissions .data developed in on- '
“line mode. The package incl:jfg/rhe following major reports:

jected

.
= t4

1. "Applicant Statys - pending, accepted, re

2. 'Curriculum, department and college enrollment reports;

3. State

Counc¢il ~ summary of graduaté students enﬁolled, by * . -
- ” . ' '-"‘/ )
City and County; . - - : ' ST ,
4. Incomplete grade report;
5. Graduate Student Academic Sgatu?nﬁeport - NI . .
- ’ » N
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Actual offrcampus computer syste d velopment was begun during the R

Q et

Summer of 1972 when the on-campus tradftional Basic, Student Record tape

.... P
13

.. system was employed to process off-campus graduate student records. -

Although all hand processing operations were virtually eliminated a

- number of problems were eneountered attempting to apply.a system designed v

N ' . =
for an on-campus environment to pyocess off-campus gradudte student = .

" records. Many problems originated from the unique policy that permitted' i

-~

an off-campus student to enter a class prior to being admitted to the.’

. N
-Graduate School coupled with an inadequate registration form that did‘/// :
= ' IS
not conbain sufficient demographic data to identify the student and . '
. . - - . 4 L, -, »” B
permit.administrative follow-up. - . S q;% >

1 . - * «
. « -

In April of 1973, the{Graduate School hired a Systems Analyst to . ———— ']

—_— o fwl

- ~ Pl -~ v-‘g-m

Jevamp the tape system and to assiét in the desigm and implementation of

p

the "new on-line modules. Hig major responsibility was to address himself

-

to the unique requirements of the off-campus record keeping process.
- A . : '
During April, 1974, the off-campus student record tape was loaded

.
' , R . . .

- . 1into the on-line student data base. A campus location code was assigned i
.to each off-campus record for identification purposes.‘ This narked theA T
beginning of on-line student recopé processing. Status reports were
. ) F
then available for off—tampus applicants. ' / . ) ) ) &,
Appli;ation data Were entered directly from the Graduate Office
using an IBM 3270 terminal thereby eliminating the need féb’coding and I "
keypunching and the’ associated inaccuracies.' A systems interface was
designed, programmed and implemented to bridge the gap between the on~-

lige admissions module and the roll and grade reporting tape system.

. The tape system is still employed to generate c1ass rolls, grade sheets

andfadministrative reports.

? N 4 -
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. 6. Future Plans '

Tha development'pf the étudent récord system'is by no means complete.
.- - - 7 b . .
Future plans include the implementation_of a number of additional modules.

’ :
e N [

\

«6;1 » Optically Scanned Course Requests ,

v

ﬁn on-line registration-system has been implemented for on-campus

\

.

_student record processing. There are two.methods of data input. One, .

d =

an optically gcanned course request form is batch processed and then run
T . through a plass scheduling algorithm. Two, claps drops and adds are
procgssed via a 3270 on-line terminal. )
Within'the next year, all off-campus registrations will be processed
in the same fashion. A pre-printed optically scannable form has been
. designed to fit a standard business size envelope. This form will be
mailed to all:active off-campus students, Completed forms will be -

returned torBlacksburg'for computer batch processing.

- -

¢ Fees may be returned byimail and must be paid at least two weeks

-

prior to the beginning of the quarterw"Students who fail to meet the

payment deadlgge ﬁill have their course registrations purged from the .
. ¥ . ' )

system. R ) .

- Tr

- < '

- 4
§.2 Ca-Line Grade Processing’

During the Winter of *1975, an on-line grade system will be installed

>

on-campus. Machine readable grade sheets will be prepared for all ,
» ;’
classes. Grade sheets will then be opticaily processed Q?Eilar to the
. course-requests. drades will be appended to each student 8.academic .

r2cord¢ A grade report will be-printed'summarizing each student's

. -~

. ~ . [ .
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pé?formance for the Eurren; quarter as well as accumulated grade point

avérage. This system will also process off-campus prades.

§

.6.3 Dial-Up Terminals )

- - v

Pl - .

. Several areas in the State of Virginia have high concentrations of

- . -

potential graduate students, particularly in the metrépolitan rééions'of

Waéhidgton, D.C’, Richmond, and Norfolk. The Graduate School, in conjunction

with the Virgimia Tech Computiﬁg Center, fs studying the feasibility of e
_ *} “ . .

using portable éial—up computer terminals at_remote 1ogations during
- N 4 o

,regiétration. This will aid faculty advisors by permitting them to

review current academic records for use in student consultationm.

1

+ » .

6.4 Inactive Records .

A classical problem with all on-line systems is the high cost of’

storing inactive records. Based on past experience, approximately three

out of every four off~-campus records are identified. as inactive students.
. ) . ' -~ .

That is, éhree out of evéfy four records are not referred to ,or updated

/)at least oné? each quarter. Becausé the-fspu}ation of ayki;e off-caﬁpus -
éraduate students is very dynaﬁic, inactive records must be removed from
and recalled to the on-line‘environmént as efficiently ag possible.’

Magnetic tapes are used for off-line storage purposes. '\\\\ '

Students w?o have not registered fog\at least one course during'the

v i3
- 3

systém. An on-line to off-line migration qepbrt is created to serve as
an audit trail for inactive student records. This report contains ° - - ,

sufficient- information to locate inactive records should the need arise..‘

4

EE . i -
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. { - \ ‘ .
6.5 On-Campus Remote Data Retrieval .
At present, each of the seven colleges has -at' least one IBM 3270
-, ' "

video display terminal. Keyed messages from these terminals are trans-
mitted to an IBM 370/168 computer. ' Student records may be transmitted ,:)

back to the cqilege’terminalé on a need ‘to know basis. No updating is
performed at the college terminalg except for registration transactions

related to dropping or adding courses.

The use qﬁk@emote termihals requires a reliable security system. .

- .

Data security within Virginia Tech IMS information system is of two

v

_types. ~First, unique transaction codes and/or passwords are associated

-

with each terminal. This is accomplished within the. IMS software.

Second, security may be controlled by the applications program. That

-

is, not permitting one college and/or departmant to retrieve information

for students,enrolled in another college or department because 0f

g .
. . ~

.restrictions on a need to know basis. Once the data retrieval systems ,

[y - ’

achieve the anticipated level of sophistication, on-line review of off-

3 .

- ,campus records will,significantly enharice the efficacy of student advising.

o .

7. Closing Statement ’ : .

-~

The most difficult -problem associated with the development of the

’ "

on-line student record system at Virginia Tech is maintaining a constant

-

awéreness.pf the unique data processing requirements of the off-campus

environment. Our ultimate objective is to produce one record system capable’

of hén@ling all étudgnts, regardless of type. This .requires in—dept;h'af'zalys:i.s‘T

andlgota; understanding rega??ing the three distinct populationg of students:

undergraduates, on-campus and off-campus graddétes.

p————r -

“r
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Systems development is an interactive and iterative process. In our

’

view, successful development effort can not be accomplished without constant

communications between the user and the developer. The dynamics of a complex

-

institution make it impossible to cast the total systems developmentwspecffica—
tions in bronze, a priori. We have chosen a modular deveiopment, with the
cohetant view toward modifying the system to satisfy ever eﬁgnging student

record keeping requirements. We have attempted to maintain a eonstant,vigilance

- , : -
. and an awareness of mew ideas and changing techinology to guarantee tmaximum

£ v ..
.

productivity from the allocation of scarce resources in the production and

maintenance of on-line computer systems at Virginia Tech.

\ 8. Corollary . - ‘ .
One of the major leseons.to be learned from our experience is the critical '
‘ _need to properly 1nterface the data processingﬂzequiremente of the administra- ’
tor and the technical expertise of the Systems Analyst. Typically, the ‘busy
administrator has a reasonably but not necessarily comeletely defined set of
§ neede, and only a nodding acquaintance with data processing.-fThe enalys;

5 of
p&ssesses the technical competence, but lacks first hand knowledge of unique”

\ , v
administrative problems and requirements. We believe that casual periodic

> .
N

communications between aq?inlstrator and developer may not produce a satisfac—

.
-

tory system capable of encompassing the needs of a complex dynamic env1ronment.

What is needed, in our opinion, is a daily, shirtsleeve working arrangement,

-

that meets the needs of the user, rather than -simply satisfies the esoteric

self-satisfying professional requirements of the producer.
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THE REGGIE SYSTEM
" Frederick A. Kundell, Associate Academic Dean
Salisbury State College
Salispury, Maryland 21801

i Reg1strat10n, beeause of the eomplex and capacious amount of 1nformat10n,
Rhlch must be stored, sorted, and analyzed .has been a prime target for eom-_}
puterlzatlon. The REGGIE system of programs was de51gned to faC111tate the
registration process by minimizing the manual effort and time involved while
maintaining the decision making potential. The sxstem is composed of prograns
which were designed to aid the fegistrar's office from the'preparation ofa - -
conflict free course schedule to, when finished, tne analysis of final grades.
The system includes a'sectioning algorithm which the author feels %s superior
both in run-time and accuracy to any othcr in existence. Finally, both the .
input and output were designed to be easily understood by people who do not

have a data processing background.

1. INTRODUCTION

Registration is a necessary component in and evil of our present collegiate
edueational system. Its goaf is the documented assignment of stndents to
courses in accordance with the conditions imposed by the physical plant and
academic community. The complexity of this procedure varies with the size ‘of

N .
the student body and the procedure employed. -

The REGGIE system of programs was designed to fa&ilitate the registration
process by minimizing the manual effott and time involved while maintaining
the decision making poyential. The remainder of this paper will be directed

toward an overview of the system. T .

2. SYSTEM CONFIGURATION*

The REGGIE system is eomposed of a set of nucleus subroutines, which remain

* Based on X-RAY 67, PROGRAM SYSTEM FOR X-RAY CRYSTALLOGRAPHY, J. M. Stewart,
F. A. Kundell, et al, Techn1ca1 Report 67-58, Computer ‘Science Center, Uni-
+ versity ‘of Maryland - 4

2F4
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in core at all times, plus the system progranms, which re51de as overlays:
J

The nucleus subroutines handle a%l input-output and act ds a system monitor.

This design yiel%s a very flexible system in which the pfogram sequence is

controlled by the input card stream. While the prograns,?ere written to work

as an 1ntegrated system, they can easily be separated fon 1ndependent use.

.”

2.1 CODING., The system is written in Univac 1100 serles FORTRAN V. Each sub-

_‘{r

routine is headed with a brief 1ntroduct10n which states its purpose and

p051t10n in the systenh I ‘addition, the code is broken41nto Togical hlocks

s

Each of these blocks is 1ntroduced with a fairly complete‘descrlptlon Within

LN

the blocks eech logical operatlon‘ls headed with an explanetory comment

(APPENDIX I). s -

= > ) ;:

5. SCHEDULE-FILE'FORMAT . -~ . . « .. %" -

The system, as. it.is now censtituted, utilizes a sequential data file
composed of ten physical recorés. Each physical record is composed of from
one to 'N' log%cal ree\érds. The size of the logical recé;ﬁ is set in accord-u_
ance with the software 5pecification§ ef the machine'(eg;,pn;tbe‘Univac 1106
there are 255 uable words per file record) . The ten ph&éicallrecords are

assigned as follows:

1. File history and key record -

2. Instructor record .

3. Room record i
4. Student information record

5. Course request - course assignment record

6. Course schedule record i
7.  Abbreviated course schedule record. "
8. Grade roster record 1.
9. Not assigned -
10. Acts as a systém emd of file R

C.
}»{

" Physical record one contains the file history and kéy. “fhe file can only be
read by the system if a duplicate key is submitted at the beginning of the job

stream. The first file access causes the,ﬁ;le h;stoquto be pzlnted (ABPENDIX 11,

¥ 14

“

s

Sample Listing 2).

o
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Additiogal physical records may"easily be  added as the need arises. Fur-
thermore, by mod1fy1ng the nueleus routines, the desired information could be
retrieved randomly from a number 6f different files. A dump of the 'REGGIE
TEST DECK' schedule files appears in APPENDIX IV. '

4. MASTER COURSE SCHEDULE PREPARATION

A well-planned master course schedule can vastly simplify subsequent opera-

tions. A number of programs have been included inktﬁe REGGIE system to facili-

tate this process. It is generally recognized that the manual maintenance of

paraliel files. is difficult, if not impossibfé. Consequently, the REGGIE

system was designed to read the same course schedule as is distributed to the
students. In fact, the system prgpare§ the master listing for publication
(APPENDIX 1I, Samplée Listings 3 and 4). This schedule, having been thoroughly

checked by the system, has a minimum of clerical and scheduling errors.

4.1 THE LOAD- SCHEDULE PROGRAM The schedule f11e is 1n1t1a11zed via the

"

LOAD- SCHEDUJE program. It creates phy51ca; records one, two, three, six and

seven. The remaining recdrds are 1n1t1a112ed as 'dummy records The flrst

~
7

deck read is the instructor deck. This deék contains one.eard per instructor

E3

and is normally loaded in alphabetic order gAPPEﬁDIX II,Sample Listing 1).°

The second deck contains room information. .The sfstem utilizes the master room
° . f

deck prescribed by the Board of Trustees of the Maryland State Colieges?. It

should be noted that both-the instructor and room listings have been wel}

received and utili%éa on campus (APPENDIX II, Sample Listings 5 and 6).

k=1

The master course schedule is loaded in two steps. The first, the LAB-LIM
deck, contains abbreviated course titles, used in the preparation of the

permanent record (LABEL), the class limit and type; the sectioning group to

. which the section belongs (blank if it is to be assigned by the systém), and

* A variation of the format listed in "Higher Education Facilities Classifica-
tion and Inventory Procedures Manual’ published by the Maryland Council for
Higher Education.

L _of
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whether the course is being taught for a set fee (part-time or overlo;d). The
t

second deck contains the course schedule in a format sfﬁilar'tc the published
formi )

The LOAD-SCHEDULE program checks the subﬁ{tted cqgr;e schedule to make sure =
that the information is comﬁlete. The items checked are the course number,
title, semester hours credit, meeting time, abbréviateq titlé (label), and the
limit. In-additioﬁ,-it ché8¥s the assigned room against the master roomw list

and the- instructor against tQE instructor list. If an error is detected, it

is noted to the right éf the master schedule listing'CAPRﬁNDIX 11, Sample

L;sting 7). Subsequently, the class limit is checked against the room capacitygg

If the capacity is exceeded, this fact is noted on the LAB-LIM listing
(APPENDIX II, Sample Listing 8).

Ast the course schedule is being read, 'a condensed schedule is devéifped in :

core. This schedule contains abbreviated instructor and room informatiqn plus

o
1 "‘Mv,“”.y
!

for each course, the.department abbreviation, the course number, the clas

.
]

. Eew
. =
limit, a blank word for enrollment, the group symbol for sectioning, the semes-~ —e%%k
—‘.) ’»_—e ‘ N ;; -
<7 ) cF
ter hou;s credit, and pointers to the instructor, room and time information. -
. 5
n. . J . ) i;i;“
The cfock hours, as they appear in the schedule of classes, are,trans- el

time is composed of three segments of one, four, and three décimal'positions

respect%vely. . 1

‘}’ X /O XXXX / XXX

Segmentvl The End Flag .

This character is zero for all but the last meeting time of
a section. It is unity for the last.
/‘ .

Segment 2 The Position Pointer ’ .

~ -

-

The positioﬂ pointer indicates the sta}ting time of the’class
meeting. The week, Monday through Saturday, from 6AM to midnight
is broken up into- five-minute intervals as follows:

. N M

—

ey R ‘-




Time M- T W R F S
6:00 1. 2 3 4 5 . 6
6:05 7. 8 ~ ¢ 10 .1 12
6:10- 13 14~ 15 - 167 .17 18-
6:15 19 20 21 . 22 23 24
6520 "Z5 .. 26 27 28 29 30
.6:25 31 32 33 - 34 35 36 -
6:30 37 - 38 39 . 40 41 " 42
6:35 43 44 45 46 47. 48 .
etc.

A position p01nter for Monday at 6AM would be 0001 One for
Thursday at 6: 35AM would be 0046.

Segment 3 The Duration Counter

The duratlon-countel is- the number of, f1ve~m1nute intervals
in a class megting.

00001010, 00003010, 10005010
0020004, 10022004

S of acceptable time notation:
MHF 9 (50 min. cla@ T 5:00-6PM
- 8§ 9:00-11:45 ;eiéz S 9-11:45 °
.MWF 5'6:15 PM TR 1:30-2:45
#DATLY 9 DAILY'10:30-11:45
MWRE 10 MTWRF 1-
TBS TBA

‘@gfp l

h

i

The condensed schedule.is loaded onto physical record seven as a core dump.

* This record is used by ‘numerous, programs in the system.

It, sﬁould be notedgfhat the LOAD-SCHEDULE program can be run in an update ”

Cle [4 ..t,;.

mode. In thlS mode, eﬁ;hcr entire decks can be replaced or they,.can be cor-

. _.;-‘,—..¢

‘rected using the DELEIE-and?or INSERT card options. . £

4.2 THE ROOM-CHK AND PROF-CHK PROGRAMS The ROOM-CHK program was de51gned

to analyze classroom utilization. It prepares a room schédule for each room

referred to in the master course schedule. Each class is indicated in its
. : . @

’

proper time slot with the course nuhber, instructor, and class limit noted.

After the student course requests have been' loaded, the class limit can be

replaced by the actual number of requests for the given course. If conflicts




w II ' o= : . )

s N ~

s occur, they are noted aad the confllctlng courses indicated to the rlght of

I'd

'this;information is noted.

I

—_— -

All classes assigned to the given room are considered. 1f

—_—

there was .a time error or if the course time vwas not speclfled (TBS or TBA),

the time grid.

o

In addition, the room utilization is calcglated

~" o
2 "

and“printed. ’ . R

" The ROOM-CHK program can be used to list all rooms referred to in the

- ~

master course schedule, those in a given bﬁildingz specific rooms, or a range

f) -— - hd - \.

of rooms. In addition, if specified, itcwill only list those rooms ifr which
conflict occurs (APPENDIX II, Sample Listings 10 through 13).

The PROF-CHK program is'cogpgfeble to ROOM-CHK (APéEND;X‘II, SamplecLiSt-\
9}isted in the

The user also have the option to list schedules for

ings 14 and 15). It prepares the schedule for each instructor

master course schedule,
»

specific instructors ot a range of instructors. Again the PROF- CHK.program can

be run in the conflict mode. o . . . <

During master course schedule preparation, we normally run the LOAD- -

SCHEDULE program, in either the a pria;i or update mode,~plus a complete

v

ROOM-CHK and PROFOCQ% listing only.those instructors who have conflicts.

4

‘Using -this procedugﬂ'we can- develop a conflict- free schedule in a matter of

hours. Normally we devote a couple of days to the process

At the beglnnlng of each semester a full ROOM- CHK and PRQF CHK llstlng is

prepared and distributed to all adminstrative and depdrtmental offices oh cam-
» ~ =7 ¢ 4 .
pus. Thus anyone who wishes to contact an instructor has his schedule avail-

3

able.

tional resources departments. It 13—:mportant for them to know when_classrooms
- t ¢

~

B4

free for .cleaning, repair, Or for setting up audio-visual equipment :,

It would be a saV1ngs of both t1me and paper if the ROOM-CHK ‘and PROF CHK
’ J f
programs could be run on-llne using a CRT. We plan to make this "change as

soon _as the hardware becomes available on campus.

o >

v
YR

¥

The ROOM-CHK 11§t1ng is used_extensively by the mdintenance and instruc-

- (\

-

are
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" our. shop had run across it, For this reason, I haye added a brief description

~ University, Vol. 48, Winter, 1973, pp. 87-89. *
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5.. REGISTRATION ' , T / ’ . o

The primary reason for the development of the,REQGIE systegéwas the test-

ing of a new sectioning algorthm*. While the "s¢hedule preparation programs °
have become extremely important in their own ight, their development was

dictated by the need for physical Tecord seyen the condensed course schedule.

In this section, the ;mplementation of ”A7 Algorithm For Computer Registration” _

V'N

shall be discusied along w1th ‘the results of the Salisbury State College fall

reglstratlon t
’ G -
* e - .

5.1 THEbLOAD-NﬁME PROGRAM. Theé LOAD-NAME program loads’studenthinfo;mation

'ingo physical recotd four of the soHedule file (AP?ENDIX 111, Sahple Listing 1).

At the‘present time we only load the student name and social security number.

.

This record should be expanded to include other useful 1nformatxon such as the
[

major, student claSSification, etc, The maqof is of particular impogtance if
a cross-over study program isﬁto be/added to the sysﬁbn.‘h . _~/ . T
‘ Since alphabetih student listings are required throughout‘the system: the,‘
student names are loaded into ph;sical record £our'in'alphabetic order. -When

* r

read out by other programs, an alpha sequénce numbef is appended tc the record.

In most cases, the student namte .- soc1al security humber cards aredggaded in

alphabetic ‘order. For this reason a sort algorithm was deired which could L

4 N '.1 —
recognize this fact and thus avoid a time-consuming and costly sort. While ,the’,
gl

‘«.,/'

'algorithm developed has probably been used countless times before o one in
&/

-
¢

in APPENDIX VI.. o

13

- . ‘ 3 . ' - .
5.2 THE TALLY PROGRAM. The initial phase of the sectioning algorithm is a 1

tall} of cgrse-requests. , This, tally is 'stored in physical record seven and
. 1 * . . . * , . -
is used in devéloping the status indicator in the sectioning program. In

* Frederick A. Kundell, An Algorithm For Combutef Registration, College and
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‘addition to this, the TALLY program serves several other critical functxbnslln

. ) . r . ?, ~

the system. . ) . P ’ -

-

o~

First,'th TALLY program builds the student course request record,ﬂphysical

The program is designed to run either in an 4 priori mode from °

record five.

« cards’ or from a previously prepared data file, or both.
Second, the program checks the student requests aga1nst the student infor-.

—~
~

mation record physical recprd £our

If present the student's name and the

3

v

-

alpha sequence number if appended touthe course requests

-~

If not present, “the °

In addition,
9

Thlrd‘)the student course?

ﬁx

If the course, or’ ;fauxuu,

schedule

F1na11y, the program lists the student requests by section and student

.,.r—:

* Sample Listing 3).

, classification.

: L1st1ng S)

, record se@en, the éondensed schedule.

This listing fs;exam;ned with the department chairman to see

if ‘mqdifications to the master course schedule Jre requiréd (APPENDIX III,

’

A copy of the TALLY listing is also sent to th

-

college

’ 5. % THE SECTIONING PROGRAM.

book store. ) : .

Two additional reports are generated by the TALLY program. The first is

an analys1s by course and sectlonlng group (APPENDIX III Sample L1st1néj%),

The second repqrt g1ves the overall TALLY, statlstlcs (APPENDIX III, Sample

~ - <

-

4 .
The section;ng;program begins by reading physical

This schedule now contains the number

.

of course requests as calculated by TALLY. A status indicator for each section

in the schedule is calculated by subtractiné the class limit from the number

a

A}

of student requests.

If the status 1nd1cator is zero, the class if full

(i.e., a11 available seats have been taken).

4

\ <39

A negative status indicator is

¥
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" numerically equivalent to,the number of unsubscribed seats inpthe section and

" -

Y

a p051t1ve status indicator is numetically equ1valent to the over subscr1pt1on.

Subsequently, the status-lndlcators for all sectlons 1n a given course. and
. K J
group are sunmed. 'This number is referred to as the course status indicator
‘” ' or CSI: The CSI has the same numerlcal 51gn1f1cance as the status, 1nd1cator, b 5
but re1at1ve to, the entire’ course, ‘or group. within the course. o
R v
" The student course records are now read from physical record five. The )

status indicator for each requested section is first checked. If it is -zero

\*

- or. negative, the student is enrolled, in the section. If it ie positive, the
section is oversubscribed. In such a, case, an alternative section is sought.

_if the CSI is not positive: If the CSI is positive, .the course is oversubscribed .

andtthe student is not enrolled in the course. In such.a case poth the status

indicator and CSI are decreased by one. If the CSI is zcro or négative, an . ‘

alternative section is'sought. The alternative section must have a negative
status indicator and be comﬁatible with the remainder of the student's schedule. ]
If an a1ternat1ve sectlon is found, the student is enrolled .in it and 1ts .

Status indicator is 1ncreased by one. At the same time, the status 1nd1ci;9r

of the requested section must be decreased by one. If an alternative section 3
A - R ;

is noq found, the student is tentativzly-zarviied in the requested section. é

} -

After all student requestS'have been considered, the request record 15= |

copled onto the new scheduleg f11e. Prior to the actual copying, all status '

.

indicators are checked. Status’ indicators wh1ch are st111 p051t1ve .are noted

.

» In’ the copying phase the course assignments are scanned for oversubscrlbed

sections. When found, the student is drOpped from the section and the‘status

. -
M ’

. indicator decreased by one ' When all status indicators become zeTo or nega-

P

tive, the remaining.course assignments are simply copied across. b

N
- P . -

The SECTION program prepares a stat15t1ca1 page as 1ts solc output- .. | -
5 .o |
|

(APRBNDIX III, Sample Llstlng 6). In normal operatlons the SECTION run is

[:R\}: foilowed by a-second TALLY run’ (APPENDIX II1, SampIe Llstlng .
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\(5.4 THE SCHEDULé'PROGRAM. Three ﬂrograms play a primary role in the initial

reg1stratlon process The first twoz TALLY and SECTION, have already been

consldered The last 4s the student schedule preparation program "Schedule"

— & -

(APPENQIX IiI, Sample Listing 8). The schedule card contains two message
bfiel@s. The first is printed on all schedule cards. The second is printed

. for only students with inoomplete schedules. The text of both fields is
[ “ + " ‘

supplled by the user. . *

>

5 5 REGISTRATION STATUS FLAG. Whep the student course requests are Joaded
" by- the TALLY program, a status flag rs inserted into the‘reeﬁrd.r TALLY
pnltlallzes this flag to zero. The SECTfON program considers only those
records with a zero sta%ys flag and in turn convertc the flag (o minus one

The SCHEDULE program prlnts schedules for only those students with a status

»l

flag equal to minus one or zero and in turn;_converts "the status flag to pkué

’
one. i

The-registrar, in general, has "two options in-the registration process.

¥

© First,. the registrar can choan to honor all requests from a certain group of
5tudents by by- passlng the sectioning program (i(e., by rTumning dhly‘TALLY and

- SECTIQH . In th1s way, the status flag which was 1n1t1a11zed to zero by
TALLY is converted to onc by the SECT ON program and the re<u1tant sche du?es .

.
-

will not be affected by‘subsequent operations. The second procedure 1nc1udes

‘ the SECTION program as’ discussed above. Once a batch eof requests has been ; -

broceSsed, the resﬁlts will not be affected by the processing of subsequent

7

-. 7 batches.’ ) . . . . v IR
)— 3 - . . » - ’ = .

. , . )
5.6 GROUP. SECTION DESIGNATION. * In most courses, all sections are equivalent.

However, this need not always be the case. As an example, a certain section

of introductory English composition may be set aside for nursing Students so 7
h : ;
L I .

. as to be compatible with the remainder of their schedule. In Such cases, the

" sy must not shift other students ‘into this restricted enrollment system.

[HQJ!:‘ This grouping is-allowed for by the‘group designetion optibn on the LAB;LIM

254 SN
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card. If the group field is blank, tﬁe system_assiéns group designaters," '

- " (e.g. D1 for day leceure, L1 for day laboratory, El for e!gﬁfug lecture, ' J%‘”%{“%

- EL for evening laboratory, etc.). If a group design%tor is supplied, it N A

overrides-the.sxs;ém designa;ionl I the sectidning process, students wil} -

only be shifted. to an alterhative section if it is the same course and has

.

the same group deslgnatlon

~5.7 STUDENT AND COURSE PRIORITIES The registrar establishes student pri-

~ ~e

t... - or1ty by the processlng sequence and the ordering of requests. As discussed
above, the reglstrar may choose to honor all requests by simply sklpplng the
SECTION program. In the sectioning process, the ‘requests at the begrpn}ng

. ~of the queue are most likely to be changed or refused. Therefore, the . ., ,,

request should 53—%ubmitted in increasing priority order (i.e., highest ,
/ der (1
ce priority last per run). S Q

A

. . Y
The student may rank his/her requests. The system treats the course

requests from a given student in decreasing priority order (i.e., the first
' i . e ' {
request has the highest priority).

PERY

5.8 RESULTS OF THE FALL 1974 SSC REGISTRATION. Four separate registration

batches were run for the fall 1974 registration at Salisbury State Collegef

The ‘results were as follows: _ - .

' BATCH 1 " Run Sequence - TALLY, SECTION, SCHEDULE
) T Number of Students - 2,005
o : Courses Requested . approx. 11,500 _ ,
= Complete Schedules - 1,735 (86.5%)
Incomplete Schedules 270
- Miscellaneous* . . 243
ok Program Failures- ., 27 '(1.35%)
_ CPU Time . , 1\ 2.5 min
C Computer Time Lot 4.0 minute:§ T,
' ! . - R . . .

* Oversubscription, nonexistent courses, or a confllct in the requested
* courses which could not be resolved




11

>‘VOl .

"BATCH2%§ 3 ' Run Sequence - TALLY, SECTION, SCHEDULE =
o7 Number of Students - 300

9
\

Course Requests approx. 1,500 . . .
Complete Schedules 270 (906) <
_ ., Incomplete Schedules ' 30
. Miscellaneous ) 30
- <. . - ° Program Failures e . 0

°  BATCH 4 ~ " Run Sequence - TALLY, SCHEDULE
' : Number of Students approx. 710
Complete ‘Schedules . \ 710

. Coﬁposite Run Sequence - TALLY, SECTION, SCHEDULE .

. Number of Students T 2,305 -
« ~ “Complete Schedules 2,005 (87%) '
_ Program Failure .27 (1.2%) Cu ‘“
. Overall - e ' BN )
. B 5 Number of Students 3,015 ' it
! Complete Schedules 2,715 (906) -

!
,,5-9 IMPROVEMENT TO SECTIONING PROGRAM. It was noted that the nnmber of

ie o B~ - tox F ]

incomplete schedules in the miscelianeous category wa&\nlgher than egg\eted.
. ‘ . N ° 2,

A separateﬂ run was made with approximately 1;400 requests, primarily from - .

freshmen and sophomores, in which the initial requests were analyzed. To ) -
R SR
. our great surprise, approximately 18% of thé .imitial requests contained course

.
~

conflicts. The program, in such a case, wodld accept the first conflicting“

" course and search for an alternative to the second. This process rectified -
most conflicts. However, bettér results could be expected if both courses
were considered for alternate sectioning. The program has now been expanded

to reschedule all cases'where an incomplete schedule results. In the second

pass, the courses are considered in reverse order. The best result is ‘”‘
O - . LY te

accepted. ’ e : ‘ o

-

5.10 THE LIST-STUDENT PROGRAM. - The LIST-STUDENT pregram prepares a list of

: ¢ 3 . N . 3 » ' .-
ail registered studentsw This' 1list can be ih either alphabetic or student

~ ' ‘.,

number 6rder (APPENDIX III ‘Sample Listing 9)

5.11 THE ROSTER PROGRAM The ROSTER will prepare four different rosters

They=zare:

Al

-

1. Class roster on, stock paper . -
2. Grade roster ‘on Stock paper- 203
3. Class roster on printed form ) .
4. Grade roster on printed form '

(2

v
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Whenever a change in forms or spac1ng is required the program goes into a
\

countdown to enable the operator time, to set the printer (APPENDIX III, Sample
- Listing 10). This listing,shows the echo 1nput specification dump. A dump .
R : ' | '
" of this type.is prepared By all programs which have options. A sample class

\
O

¥ . roster appears in APPBﬁD;X III, Sample Listing 11.

... . 5.12 THE LIST-ROSTER PROGRAM. There are numercus occasions when it would be

.

convenient ta have a list of all sections being offered during a given semes-

E

T ter. ThlS listing is prepared by the LIST-ROSTER program (APPENDIX III,

. Sample Llsting 12)

b L

- 5.1% THE DROP-ADD PRGGRAM. The DROP-ADD program for student schedule modi-
~ ) N

o ’\fi.cat’;ion is .ng\g'b_,eing ﬂfri;'tten A sample listmg 1¥s not axaiiable at thlS t:l.meg ‘ ;.
6. REGISTRATION ANALYSIS AND DATA MAINTENANCE :

" At this time, there are only three programs in this section of the system.

\‘: They are DUMP, COPY, AND PURGE. *The DUMP program prepares a listing of any or
;11 of the physical record '(APPENDIX~IV). The COPY program copies the .

i%cheddﬁe fiie onto~a secondary unit. This is’normally done at the end of each

s¢mester, so that a permanent record can be saved. The PURGE program replaces j

% -
-

. any specified physica; record with a dummy record.

Plans call for a number of analyses programs plus programs to handle grade
information. S ' o * .

7. DATA PREPARATION . B .

B

A listing of the data cards used for this sample listingg'appears in

[

APPENDIX V. While the system writeup is not yet complete, it is available on
3 P ° Y ’

C ‘request. -

.

- - ~

8. CONCLUSTON - c : .
It is my sincere hope&that this paper has presented information which you
will find useful. We do not have'all the answérs, but we are'continﬁously
2L striving to improve the registration proceSs. The REGGIE system illustrates
Qo

[:R\!: an integrated'system approach using a 51ng1e data file. Among the Systen's
T ,i o -~
. L, =0
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streégths is hopefully a very readable pgintéut'and very simple

_ operating procedure. The major strength is the sectioning algérithm,

which I feel is superior both in run-time and accufacy to any other :

g

in existence.

v

EDITOR'S NQTE; A few output samples of the REGGIE System follows.

A full set of appendices is available from the |
author on request. j)

<
A
,

1a £ . »




256

et A3vd

©oor NY3YOHL
Y1SNI 0Y JLIINOOW
01 © JI1$N9NNN

01 2I15NONNT

1) ¢ NY3UOHL

01 211809NAT

0r . NYIHOHL

PO MUY PRIV I A0 P T

hotardal M A anbiue 2
‘H.f TS VP VTP, .8
.y

POION SI0IxY 9TQISSOd

Yaip Surasy1 2INpOYdS XLISTH

F1INATHIS VO]
L Burysty oydues |

. . IT XIANdddV

N - 3 ¢ epe
gn2 HQ STSCT=TT ui L0 107 of 12
8h2 HO Wd 02:8-L Y1 90 107 OF o2
gn2 HO h dMd S0 YOV og .61
162 HA 2 dMv . 0 Y0T OF Y1)
162 HA 21 MK . €0 YOT of oY
gn2 HA Slig-2 UL B0 10T Of 97

9 dMW € NOILISOdWO0D 30 S3TJIONINd 10 YOT g gy

gh2 HO

e o 0 e e St 0 e e -

) . oeL2
- a2

muzu.>z¢pzuqud 10 acm 2¢ G2

W -— ——— )

.m HON3NHY  *h2

- -

st ¢ ANVYd
ST Nu3d
ST ANV
St NYy3dd
0S NY3d

- —— - - o S G T S S S g g s S s S A we we  S n

- - - s S 0 O oy e S S P S P gy b B e e S S e -

0e 3anoouva
oe 3nbouve

0CT HO
0cT HO
0CT HO
0CT HA
152 HE |

£a2 HA
cRe Ha*

0g:i-pozar L
06:21-00:17 4
0G:T1T=00:07 M ‘

0G3h-00:C" W '
6 dMW

HSITON3  enT:

1 o 0 o oo -

hY, Av *T1 y,
£1 AvY 07 Aw
21 avi %6 v
1T Ay g "

A90101I8 IVHINIO YO0 10T ol Y3

w

L4

- )

mwmaumw"~¢ UL -
SeT-00:TT MW ¢

L)

.
- e s - s S G B S s S s e G S ST s s e e S S e e S W S g, @ b an -

- s - s G - s G S

Sd0¥Y3 37AISS0d LIWIN HOLONYLSNI

. m

o

-y by - an g,

AOOY

! W30 1531 41993y

SYNOH § SAvQ HS

~

. A907018 +9
- o
eh
. 20 10Y 21 - o
_A¥V JO S3TJIININd YO YOV 27 7
fll” ’ )
. 14V oY
- G S Sy i P T e A, D s e D e S B N
37111 0N 3SNN0D *D3Se
hL/LE/TT TLITT BWIL N HIS=OVOTT-A§ 9034
— Q
~Of°
- A * &l

Aruitoxt provided by Eic:

E



: I 1 IR ro b Ierore
1 . 1 . 1 | 1 L o
1 1 1 1 1
1 1 Y <1
Co~ ‘ 1 1 (unx zoTrawe woiy) - 1 ! 1oz
N e, N . I i)l  xoaxm dwry puy aotrzuod invaff 1 - . ¢ T
oo e LA SO BUTISTT ¥HD-A0ud ! N J
) R Y " W . 13 ) §1 3Burysyy ordmres - Le - 1 . . ne:o
» K f o 7;4&,. W v - } * . . m . ' M 3 n
R T o 11 XIaNdddy I v 1
, g 1 1 I 1t vl
. I W, T o I » T 1 no:g
b g » o1 e 1017300Dey | T sVIOTTT .03 1 J eelDININODse
, ) G I «212I73N00#e I ¢elDI74v0D¢s [ ° I ««1D174N0Des I
1 I #91D174N0Dee I +edD[J00ve T I «%13174%0Dee ]
, 1 I *a1317dNOJee (1 I ¢910174Y00s0 1 ¢ T oesBT4M00ee 1 002w
1 . -1 . ) I 1 1 1
1 1 i ° 1 . X ) 1
1 1 r 1 T° f I
b 1 1 ) G I 1 1 : ) QT
1 YVor777720222247° 1 . Y 212772700727 1 . V7007272771007 1
G 1 /77770  7/77 1 L 74770 7747 1 Vr72an 7177 1 .
1 ' 1 /777°Y62 WO /7 1 1 /77 152 0771 1 /7182 HQ /7 1~
. 1 1 %0 YOY oM3 1. I h0 101 szm S I w0 10T uodulq\ao"vrl
1 1 : ) S 1 . : Iy 1 “ I
I 1. 1 1 Wyt 1 1
43 0°C 80 107 79N3 1 t ! ) SN e T. 1 .
4ou 1 1 1l o 1 : 1. 1 I 00:Y
. NMOMS »ozmmumm:oyw 1 “, M . . w “ . “ w
1 . .
. I 1 1 . 1 1 L I I ¢
00°ST” 1A9NVL SYNOH L1034D 1 I 1 M “. " M M nes2Y
1 1 1 ) . : .
00°2T aiolL. I 1 1 I - 1 Y 1 wo
00°* sBL 1 I 1 . 1 1 ) 1 S
vo* AdOLYHOUV 1 I 1 I 1 S I 0oyl
00°21 3WNLO3D I. 1 1 1 “ “ 1
» 1 I 1 I . I
*SgH” OVOT ONTHOV3L 1 I “ N “ “ “ M oazor
1 . I . _ :
30 TOT  I9N3 90 (0T 19N3 1 L 717172772727 1 1 707722777727 1 1 /770727277277 1
0 1317:4N0D e I 1 /7770 47471 177770, 17771 Vosrrn 77171
< - 1 1 /7 84” MA /7 1 1 /77 ynd Wil 74 1 1 /77 882 wa 7/ 1
1’ 1 20 10T 9M3 I - I 20 Tov 1913 1 I 20 INT N3 1 00:6
o I. 1 1 I 1 v I -
INVISISSY ANVY 1 1 1 1 1 1 1
i oN3 M T LN3A1YVd30 1 1 1 1 1 ) 1 . 1 P
1 1 1 . 1 T » 1 1 00:9
, v l-lll-'.l'J‘l'll"'.llll'-"l'll-""'llﬂ"ll"l'l'l)lf""'l'ﬁ;’,"]' ; [y )
) JILSNINNT  BOLINYLISNI Avaynivs ///”<s~zu e AYUSUNHL AVOS3NUIN avesdng AVO'ION
) ' ’ -
H . ~ %230 1531 71993y HL/R1/0T  BISTT AWIL INd  ¥HI=J0Hd=[9IIM
- . . .
- N .
&) . \ U “ ,
> by
m -
h. ) < - \Ulm
: . ~H
. . e Evn




258

-
.

w

a—

SI[NSOY NOLLDAS - cot ¢« i
9 Buryst] ordueg .

- I1T XIAN3ddv :

" -

(AR IS AR AT A A F N I A Y I Y Y T I T T LY TRt Ity

.

« . *
« gr°g - 0t wviol .
B - ———— - - - - - e e o - - ¥
« . ce ‘.
« 00° 0 S1J2IT4N0D SNINOILIIS *
» .
« 91°¢C * ot S3SYN0D LNVLISIXIH=NON HO NOILJIYISHNS H3IAO . R
A\ N . - . . -
« 037141N4 LON SL1S3N93Y . ®
. . . 3. D
« 20°96 t0¢ 4371144 S1S3IN" * Kd
* . .« &
* L3 1% S1S3N03H 40 HIEWNN VLIOL . N
* » " * ‘
«.19°61 ot aviolL ‘ . . *
P ——— ——————- * ¢ . . —
*« 00° 0 S12174NOD ONINOILI3S *
. : . - *
* 19°61 0t mwmz:ou‘hz<hm~xwlzoz HO zo~haumumnbm H3A0 *
. . - . N P L3 *
. - S3IN03HIS ILINIA0INT HLI® SINICNLS - * .
. ., . : . .
« 6£°00 18] SIINQIHIS ILINdWO0D -HLIM SLINIONLS *
$ merccccccacccccaa- - \ . . .
« 3JOVINIDHId HIAANR ) C " SINIONLS 40 HIBWNN WLOL *
* . « " » . . *
* N * - g -—
« . . : ) SIILSILVLIS ONINOILDIS
- » *
¢¢c¢¢¢¢¢¢4¢¢¢¢c¢.o¢gcgqﬁcyq¢¢yco¢«¢¢¢¢o.;g.co¢co¢99oc¢¢qquu909¢9omooccn
“HO30 1S3l bﬂwuuz LINIRTA RS onw«~ 3INIL NnM onhuumtunwomz\
. . . y
- .
.
w. - - . .
Y - . [ 4
. ' : U

IC

a:

§
3
H
;
;




ERIC

Aruitoxt provided by Eic:

]
o]

- e e

ABLE I. VN,
900-10-0003 {UG)

COURSE SCHEDULE
FatL SEYESTER
1974-197%

IF YOU HAVE ANY
QUESTIONS» PLEASE
CONTACT THE OFFICE
OF THE REGISTRAR

SALISBURY STATE COLLEGE

11/27/7% REGGIE

DEPT COURSE ‘nb. SH DAYS & HOURS . ROOW
ENGL 30 101 05 ~ 3 MAF 4 BH 248
FREN® 32 101 01 3 ¥wF 10 BH 251
HIST 40 101 02 3 MuF 11 BH 251
MATH - 50 101 02 3 MWF 2 BH 248
PHED - 60 101 02 1 F8 FIELD
PSYC 70 101 02 3 TR 1-2%15 B8H 251
TOTAL HOURS SCHEDULED 1640 .

TOTAL HOURS REGUESTED 1640 N

-

N

&

.

BLITZ SPEEJY
900-10-0043 (LG)

COURSE SCHelULE
FALL SEVESTEk
1974-1975

IF YOU hAVe ANY
GUESTIONS: RLEASE
CONTACT The OFFICE
OF JJHE REGISTRAR

SINCE YOU UiD NOT
GET A COVPLETE
SCHEDULE »
ADJUSTMEKTS MAY GE
MAGE AT PRIGRITY
DROP=ADC »

SALISBURY STATE COLLEGE-

-11/27/74% REGGIE

DEPT COURSE 50, SH .  DAYS & HOURS ROOM
ART 12 101 02 3 TR 11:100-1:25 Bh 283
ENGL 30 101 0f 3 VeF'8 BH 248 |
MUSC  S4 101 01 3 ! . BH 251
PSYC 70 101 03 3 MWF 11 - BH 248
HIST 40 101 03 3 VuF 3 . BH 248
TOTAL HOURS SCHEDULED 15.0 . ) 2

ssNOTE** YCU ARE NCT REGIS
FREN 32 101 01 3

TOTAL HOURS REOUESTED
Y

TERED IN THE FOLLOWING

-

1840

s

————

FOO1 WRICHT
900-10-0013 (LG)

LOuURSE SCHELULE
FALL SEYESTER
1974=-1975

IF YOU HAVE ANY
wULSTIONS,» PLEASE
. CONTACT THE OFFICE
GF THE REGLSTKAR

SINCE YOU LIC NOT
GET A COVPL:TE
SCHEOULE,»
nOGLSTVE.TS VAY LE
rALE AT FRIVRITY

« UROP=ADD.

SALISFURY STATE COLLEGE "11/27/7% REGGIE -+
DEPT COURSE MO, SH DAYS & HOURS  ROOM
gIOL 14 101 0f & ) BH 251
ENGL 30 101 08 3 VeF 2 BH- 251
HIST 40 101 01 3 ¥eF 10 BH 248
MATH 50 101 03 3 TR 9:30-10i45  BH 251 i
PHED 60 101 02 1 wF 8. FIELD

1
TOTAL HOURS SCHEDULED 14,0 g .

*sNOTE#* YCU 'APE NCT REGISTERED IN THF FCLLOWING |
SECTION NOT IN SCHEOULE

14 101 03

’
.

-’

T

TOTAL HOURS REGUESTED 14,0 - "
P e —er pm— - <
APPENDIX III . 1 ' ‘
Samp}e-Llst1ng 8 ‘" . “n
Student Schedule Cards 1 s

. ke b ol wy aeq
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" THE COHHITTEE APPROACH TO USER INVOLVEMENT IN THE ESiABLISHMENT OF A COLLEGE

IHFORMATLON SYSTEM )
Barbara F. Medina, Director of Data Processing, Herbert H. Lehman folleqe,‘Bronx, N. Y.
Anthony G. Plcciano, Program Manager, Hefbert H. Lehman College, Bronx, H.Y.

- A
!

1. INTRODUCT ION

I3

In attempting to develon and implement a Student Information System for
Lehman Colleqge, we had to %ace’several major problems.” The system was to use an

iniegrated data base approach that would record and report on a student's records
. . - ‘ )

from application until a termination of active interface with the college. There-

fore, it was pecessary that several offices reporting alonqg separate organjzation

lines maintain and share the same files. Decisions rélating to college policy
b} B . .

on registration, grade report distribution, financial aid information, accessi-

bility-and securit; of data had to be made by, several upper administrato;j of

the college. The limitations and advantages of computér}zed records had to be
explained to all 9otential administrative'ugeés.of the system so that the system
could be deSianed as a useful management Ebél for_bo%H upper management ;nd the .
opera}ion;l management. Since most of the users were u&famiiiar with hoth us{nq
computerized éile;sand w}th the functions of other offices in the college, which ™

would depend on the files for information, it.was necessary to institute some

‘type of educational plan. . . \ .

Initially, the approach we used to try and solve .these problems was: the
' *

. Data”Processing Nepartment would write oronosals and request comments and suq-

€

gestions from users. These proposals .included the use of software developed at

) ‘ T
.

RN . . ;
other colleges. This nroved to be a slow.and of'ten unfruttful approach because

the users frequéntly?did not understand the implications of the proposals. , The

-
-

. )
solution that nrovided the .proper interaction between users and the- data pro-
I3 ’ x L] . . ; N
cessing project manaqenggbs the formation of a workina committee., The committee

-
. ¢

. .
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membeis now include a representative of all potential'user offices and is chaired

by the data.processlng project manager. It has ‘committed itself to meeting

-~ .

. once a week faor at least two-hours each week until all problems are ironed out

and the systemsis fully operable.” Minutes are recorded at each meeting by the’

[N v

‘project -manager and distributed prlor‘tb the next meeting. Representatives of

» ' ¢
o

" the following offices attend the meetlngé:‘ x

.

Deanﬁof Administration

~

Registrar

Admissions

Bursar

Dean of Acaéemic Standards

,/ Dean of School of General Studies

\'Dean of Students - . ..
» . .
A smaller group started meetlnq in April of 1973. This paper will cover
‘ -
the progress of the users’group and’ |}lustrate, from the minutes of the meet1ngS‘

how probfems are resolved.

2."THE USERS GROUP , ..

’

. When meetings weére first started in April of 1973, representatnves from

-the Reglistrar’s Uffice, the Nean of Students' ﬂffice and the Bursar met with .e
ety Rl
the App!lcatlon Systems Manaqer the Director the“Project Manager and the

' 3

Operatnons Manaqer from the Data "Processing Department. The user 6ffices repre~

-

5ented at thesa meetunqs are the offlces ‘that maintain most of the data on the
- N

3 ¢ <

gourse'and student files for the system, ' L T

- 7
.

It was the hope of the Data Processinqodepartment that It could reduce

L33
r 0 .

N 1

'3

—.Its permanent representation on the comnittee to the project manager and

encou;aqe the other offices in the co!leqe, that wou!d recelve reports from the

9 \

)
- e

s
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\ ‘ ® .o ' .
. file, to send representatives. To attain this goal the minutes of the meeting
: &z
were distributed to all potential user offices and telephone calls pointing out
A 5

A

. ~ l .
particular items_of importance to an office were used as a follow-up to the

< -
' !

written communication." ,

tittle activity occurred over the summer, but by Sentember, two new offlces,

H

the Dean of Adminisgration and the Dean of Academic Standards, were sending re-
LY . . ~
presentatives to the meeting on a regular basis. Data Processing had reduced
_its permanent representation to the project manager who chaired the,meetian

A oroéd'based reoresentatlon of users is desirable because the reportiog
. -3 . . N
and evaluation needs of all offices using student and course oata ﬁze not ne-
cessarfléiknown to the offices who are resnonslble for maintainina the data.
lhls ldé; of knowl%dge)of the functions of other oances s not a phencmenon
,unique to colleqes, but is equally true ln industry and qov?rnment agencies.
. é; Nctober, 1973, the Dean of the School of General Studies 0ffice was re-

presented at thé meetlnqs.A_Bi the*s

nd of October, the Admlsslons 0fficer of the

colleqe who reporfs to the Registrar, was alsokattendnno the meetanSn

A a
. -

The.Admlsslons Officer’s éttendancé of the méetings was triqgered by the

minutes of a, nrevnous meetnno.” The next section of the paper wdll use the min- -
" utes of several meetlnqs to illustrate how they have worked to brinq a potentral
N 4 ¢ ' 4 s, -~

_problem area to the attentlon of an affice and how this problem Las resolved

e e —— . ‘

2. l Sharing a Flle. The approach we have used to the §tudent 1nformatlon System

L -

is modular in nature. The student files are diyided’lnto three lndependent sub~

4

» .files that are ?nterrolatable‘oy the systém.j’The first of.these files is the

Admissions File, aﬁd thé two“offlces that are the heaviest users of'thjsgfile.
~are the Admissions NfFice and the Dean of Students nffice. [ The Admlsglons 0Ffice
R l
uses the files: for. control and reportnﬁo on admnssunns and annllcatlons data for

-
* - < f‘ . d

(1

Q.
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. ’ ) . / \\_‘_ , .:‘ . ‘;f
the college, and the Dean of Students uses the information “for placement of ~ < ‘

+ PRRFCE

students, There is sbme overlapoping of reporting, n eds., = oo -

- I

‘The seétion of the memorandum reviewing-the October 17, 1973 meeting of -

the-User -Committee dated October 19, 1973 follows next. Of pprtlcular_importandé

-

=g the Admissions File were items 5 and 6, and .distribution of this memorandum .
> ~ , .. : ﬁ' i -
resulted In the Admissions Officer of the college attending the next committee

- * ’ : - ' N . -
,meeting to discuss the problem of multiple applications to the college (see Item 6).

ltem # 5 - Cycjlcal'Modlflcatlons - Twéﬂgspects of the student infor=.
mation system are In operation. . As a résult of using the system, there
.- have been requests to make modifications to some of the programs.
s " Data Processing has made some modifications in cases where the modi-
fications were needed to provide capabilities which were originally
part of the system -deésign. On those modifications which wouid provide
+ added capabilities, however, it would be more desirable if these
modifications could be made on a czcllcET basis. On large computer . P
systems, it Is not uncommon to restrict mod] fications.to a once a .
year or once every.six months basis. This Is a much more efficient
use of programmers' time than,reqular modificattons.,. It .also allows
the progrqmm[ng staff to concentrate in establishing new systems,
This item Is still open for discussion at future meeting. ) , ,
. ) < =
Item # 6 - Students Admitted to Two Divisions of the College - A D
potential problem area regarding muitiple admissions was discussed ! :
at this.meeting., The problem specifically applies to students who take
the undergraduate degree and graduate degree at Lehman College or vho
take an undergraduate degree.and return to take other undergraduate :
courses in SGS. The admissions procedure requires them to file a :
second application and a new admissions record must be.established. \\/,‘ '
The student historical fille must have the ability to maintalin the : .
data on one record but be able to print separate, transcripts. This - '
item will be delayed for a. future meetirig-and in the meantime, usérs
will discuss the problem in more depth with Data Processing. t2 ;

: .A f‘ . L . . . .
c -At the next meeting, on Nctober 24, 1973, the QQmIsslons 0fficer had <;_’///) E
- 2 . : . - E

.
NS N

[y

- ) » i
joined the meetlings for the first time. Almost the entire meet|ng was devoted i

- » - ’

> .

to the Admissions File.: ttems 1, 2, and 3 are of partlculé§ importance. ‘The
memorandum follows. - - ‘ : .

‘ ‘ ‘.

ftem & 1 - SociaF Security Number Verificatlon for the Admissions File -

The problem-of verifying soctal security numbers for admissions . - i
fi!eirecqréé,waérdiscussed at some length_at this meeting.- 1t was - ° 1

-




»

stated that It Is possible that the amount of error generated might’
o .not warrant any verification. It has always been the intention of the
. . ‘REQistrar to verify this information after the student has registered
) Yand not-as part of the admissions progessing function. It was de-
cided that members of the Registrar's Office, the Dean of Students
Office and the Data Processing Office will look into this problem in
‘greater detall and establish a procedure for verifying.this infor-
mation if the Aeed for verification Is warranted. ' . e

.
-

SRR Item # 2 - Students Admitted to Two.Divisions of the College - The

probTem of muTtTpTe admissions (see item # 6 of the minutes of the T
meeting of October 19, 1973) was discussed &t this meeting. It
appears that this procedure is rather complex and a general rule
does not apply to all students applying to one division and coming

 from another division of the college. A more in depth analysls of
tAis probtem will have to be undertaken by the Registrar's Office

. and the Data Processing Office. At this time, no solution has been "
_achieved and this topic will be further discussed at future meetings.

-

ltem # 3°- Training Session for, the Admissions System - There will
beé a training session on Wednesday afternoon at the .Fordham Center
e . on the methods of utilizing the admissions file. - It will be direc-
. _.ted mainly to the admissions office personnel, but any administrator “
- . interested [n using-this module of the student system can-benefit ’
from this session. Please contact Charles’ Schrenber as to the exact
time and meeting place. o . £ .
1 ] % - . .
Item # 4 - On-Line Prlorities - It was mentioned that the Data Pro-
cessing Office hopes to beqgia the design of on-line capabilities
.for student data within the next fewgmonths. The users should start
B} _ thinking in terms of establishing which functions (reglstratlon, fee
’ - collection, grade reporting, general access, etc. ) would take-prij-
ority in the development of the on-1ine systems. Related to these . .-
functions is the question of which data elements should also he made
available on an on-line basis, Thls topic will be.further discussed ... . . .
at future meetings [31] . ) ‘ * -

~

An acceptable solution to the multiple appllcatlon problem was reported on

. . . \ -

the meeting held on December 12, 1973. All.offices that would be affected by the '

~

‘ ‘method of handling the problem had been,consulted. Data Pracessing had proposed

four alternatives. The original oroposals were qu!te lengthy and a one 17ne
synopsls 8¥ each proposal appears below,

Proposal | ~ Adding a new data element to the file as a flag to control

’
.

admissions ddta transference.




Yol. II g ‘ . - 367 .

Proposal, 2 ; Manual delaying of:second application processing.

e

Proposai 3 - Adding the necessary duplicate information to melntain the in-

d!vidual's record.

- -

. Proposal 4 - Addlnq a dupllcate record to the admissions file for all dup-

S lJcate‘epplications. ' £

The discussions at the intervening meetings had demonstrated” that the users under-

3
s

stood the lmpllcatlons of the alternatlves oroposed:and were capable of evaluating

-
k3

- . the problems inherent in each. Two major factors were taken into account:

-

~

1.- Ease of mafntatntng the data.

2, Cycle of reporti g needs of several ‘user's offices, -

-~

. - . g A
The minutés of December 13,,1973,, Item # 1 shown below, reported on the

3 -
< N

resolution 6f the problem. ~
Item # 1 - Multiple Applications = The‘prdblem of multiple applica=-
tTons has been the topic of discussion at several meétings. A sum- <
mary of past discussions held on this topic' (see Item # 2 of the
minutes of the meeting held December 7, 1973) accompanled Jast week's L
.minutes. Several proposals or solutions were rendered and the
-- general consensus is that proposal ¥:] seems to be the most adequate
solution to the problem at :h!s time. -Data-Processing will proceed
with this approach unless a betfer solution is rendered., All decisions ”
on this matter rest with the Reg!strar who is ultimately resnonsible .
for the data. [b} ‘ . -

I's
< - - <
The sequence of events reported above demonstrategﬁseveral.th!qgs,about the

- .
s

approach of design and implementation by commi ttee, fﬁey are reviewed in-the

. . o 3 R -
next section of -the paper. - B ) L , .
3. DESIGN {\N'u mPLEMENTmori OF A SYSTEM USING A conmnse APPROACH ‘ }

It is clearly demonstrated from the above sequence of events that it Is

’

feasible to get a solution to a problem through the use of a~users conmittee
L) ’ j

approach,;but it is equaltly clear that a partlcipatory democracy I3 a slow L

. o " - v Jv ,
" mechanism for.decision meking. The question then arises why should one consider

this approach. This section of the paper tries te- give the ‘advantages and dis-
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advantages and the overall commi tment needed sO_ that the reader can judge for

,

himse]f the approoriateness of thls approach. for deslgninq and implemehting a
* Is o .
_System |’nl~his N enylronment.\ ’ ‘

¥

3.7 Advantageg'and Disadvantages, The approach of a User Committee has the

. ’

following radvantages: '

.
-

JR I ft offers a mechanigm for repbrtlng problems without pointing fingers

7 " at a partlcular offiee. : ) i

-

2. It is a fairly painless method of presentlng new ideas and concepts in

a workshop environment. et ’
Pargietqanfé'feel they have helped design and implement the system and

-
e -

this have a greater cawmltmgnt to maintaining the system,

b, The'Comﬁuter'Center stops being’a mysterious place that is changing the
. .. - ,‘ $
world and a threat to jobs and security. -

L4 * -

M 1 approach of a User Committeethas the following disadvantages:

). The decision process Is slow.. ) .

.
N .

2.. Some solutions are compromises and not necessarily the best solution

-to the -problem.

. ~

3. Implementation time is b}olonged and some frustratidn develops from having
B - r .

-~ ~

discussed the capabilities a long time before }hey are actual}y,lmplemented.

. -

It }S}eﬁﬁal[% Important to po[ft.out that the eniire appfoach is only feaa-
ib!e‘if:the representé%]ves seﬁ% tggihe meeting from the users effices have a
commi tment to computehlze’{he{r reegrd§ and are fa;}llar with Ehe operational
. . ‘ .
procethes’fh}Eﬁe1r own offices. Experleqce\has shown us that If the manager of

p

a depa}tment is not comhitted to the extent that he will free operatlonal staff
to become¢actIVe partlcipants In the project, the commlttee approach Is a, fall-

ure. This &spect of'uslng .this abproach is expanded upon below.

-
L
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,' ~ - \" i
Experience has shown us that there are

3.2 Commitment and Approach Needed,

’
certain approaches to take if success in establishing the system Is to be
. ) .

achieved through a user group. The user qroup should be comeglsed of operational

(3

or Wnlddle" managers. 'Department heads do not necessarlly have the grasp of op'

eratlonal problems to make wise decisions concernlnq their computerlzatlon. Thls

v )

hbwever, depends upon the size of " the department. The representatlves of, the de-

partment must be able to make operatlonal declslons and must be committed to the

establlshment of the new system. The latter condltlon is most Iimportant and must

»>

. be shared by department heads and top admlnlstrators as wéll
also llicense and sanction the users group to make.declslons. They can ‘and should
express apnroval or disapproval with the declslon; of the users_group: All
POllcyqdeclslons which might arise at user's group meetlngs should also be re-
-}erred to top management: A failure on the part’ of top manaqement to respond to
.referralsgor lnoulrles'made by'the group can be lnteroreted as a slgn of disin-

L a

terest in the .work of the user's group. This dlslnteres{kcan spread to the mem=

bers of the group, and if it does, the effectiveness of t e group can be 5everely.

5

jeopardlzed Although .top management should express lnterest in the group, they

should not be regular attendants at group meetlnqs. An admlnlstrator or manager

Y

who s’ ln a very influential posltlon, can easlly dominate a meotlng and hlnder

an open atmosphere for dnscusslon. A free and open atmosphere’ ls most important
in solvlnq admlnlstratlve problems and in establlshlng a new system. The chalr-
\man of the .group shoutd be awareﬂof thle anh-shou%d try t0mguarantee*fhat a frées

atmosphere does exlst. Thls can be accompllshed by uslnq such techniques as

assurlng anonymlty in all mTﬁutes of the meeting so that members feel tha't thelr

ldeas and not necessarlly themselves are belng recorded Correspondence to and

from the'qroup stiould be addressed to the qroup or to the chairman and not to °*

.

-

Cow e . >

%

o' o . ) L. * ~

Top management must

i
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" tndividual members of the g%oup.

L, SUMMARY

7/

The paper reviews an‘approach to solving the problems of user interface
inherent in using integrated data base management techniques. The approach of a

user committee for design and implementation of a major system has been used

successfully at the authors'. college, but there are real limitations to the

-

.approach, The crucial factors to evaluate In deciding"whethét or not to try
this approach is the length of time that is acceptable for full implementation
: A . .

of the system and the commitment on the part of management to computerization of
L] .

their records. If it is Important to have immediate implementation of a system,
the committee approach is probably not a satisfactory approach to producing the

interactions needed for integrated data base ;ystems. In addition, Tf the

1 *

wmanagers of- the groups that must interact are unwilling or 'unable to commit

" their operational people to real particioation in the decifkons of the commlttee,

tﬁg_abﬁroach is &ooqu to failure.

.
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: C . FACE TO FACE WITH DATA BASE
S T (ON-LINE, REAL-TIME)

" _Glenn B. Harvey
Director of Computer Services
" DePaul University .

’ /

This paper logically follows two earlier treatments of/this subject
entitled GETTING TO FIRST BASE WITH DATA BASE and ROUNDING SECGHD BASE
WITH DATA BASE. While the over-all system in these papers 1s the same,
the Tirst placed emphasis on the-batch maintenance aspects, the second
targeted on the methods for retrieval of information, and this one
describes the terminal interface that permits users to access.and update’
their files. J .

= IHTRODUCTIdH - DePaul's Early Computer Environmenf

DePaul University has always followed a tight budget philosophy
toward computers and ‘data processing. This i3 altogether consistent
with the University's goal of providing a cost effective program in
higher education. - . '

. . ’ { -

) DePaul has approximately }0,000‘Students:%éver 525 faculty and
over 40,000 graduate alumni. An additional 2503000 people have taken
educational programs of some duration at the.University. .

_ The 1974-75 operating budget is approximately $20 million, nearly

four times the $5.5 million budget of 1963-64. . = ~ '

Strict control 'on the funding of computers paid financial dividends,

but left a widening instructional gap for DePaul graduates who learned

; _ little about the elegtronic marvel. Pressures yrom both internal
and external sources became’ stronger to expand the computer resources.
By late 1971, this resulted in the acquisition of new high-level staff
experienced in the application of computers to both administrative and
jnstructional systems and dedicated to the .proposition that computer

e systems should service users in unique new ways. . -

DECISION TO GO DATA BASE

To lend continuity and control to Systems Planning and Development
efforts, a Master Plan for University-wide Computer Services-was written
. and presented to the Executive Committee for appro al. This plan out-
1ined the alternatives for computer services availdple to DePaul, their
associated costs and benefits. : k '

1T

N
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Included were recommendat1ons for hardware, software, staff and
an implementation schedule for application systems.. 0b3ect1ves to
be achieved by new systems requ1red that they be

T Respons1ve - Tc changes in user needs regardless
N of timing of source of change. *

&

* Flexible - Able to provide for new files, new data
: 1n old files, new methods of process1ng old data,
entire new systems, or whatever need arises.

* Simple - Easily understood by users of data, as
well as the computer technician. -

* Self-documenting - System should prOv{de relativeiy
complete documentation of itself as a by-product
of its own operation.

S

* Parameter-driven - Most functions to be handled by
entry of control cards or tables with tailored
programming held to a bare minimum.

* User-controlled - User should have high degree of
control over his own data flles, their content
maintenance and usage.

. * Easily-converted - Little difficulty converting
existing 1401 files from old to new systems.

* % Economical -~ A1l of the above goals should be
possibie on relatively low-cost computer equip-
ment-with small memory and few input/output units.
 Staff expenditures should likewise be minimal
" yet able to accommodate syster demands and changes._

Hardware selected was an interim System 360/30, 96K memory,
4 tape/3 .disk, computer.to be followed by an.IBM System 370/135
with the same memory and input/output units, when available in
January 1973. The 3 disks were originally 231& replaced by double-
density ITEL disks in Auaust, 1972, thus making approximately 175
million bytes of storage ava11ab1e on-line. The intérim hardware

.was 1nsta1]ed March, 1972.

It was recommended and approved that the new machine system
be constructed using Data Base concepts. That is, files withip

- the "data base" would be logically inter-related in a network

fashion. This had the obvious advantage of permitting the deveiop-
ment of application systems that could easily retrieve new “"relation-
ships" of data, i.e., new information for new uses, rather than just -
the data themselves. Traditional file-oriented machine systems are
programmed to contain specific data re]at1onsh1ps that satisfy needs
at a point in'tig®, but are time consuming and costly to reprogram
when changes occ r in the negds for information. ‘ .

. Y Y
¥ L é/“ [
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SELECTION OF DATA BASE TOOLS |

‘< Several -decisions-were also made in regard toexisting computer .
software that could aid DePaul's development of a‘Data Base System.

Much time was devoted to seeking out and evaluating “packages" that
purported to cure an prganization's problems. o

- While investigating one: such product (a daya basg-management
system) cailed TOTAL, we learned of its use at/Amherst College in

- Amherst, Massachusetts. Amherst had ‘developed a generalized maintenance
system using TOTAL as the "super-access" method for organizing its

disk files. Their approach to data processing problems appeared to

us more advanced, responsive, and flexible than any other we found.

The Amherst example became the foundation for the DePaul system herein
described. T '

For our entry into the world of Teleprocessing, we selected a
. package called CRT-Interface, marketed by Westinghouse Tele-Computer
Systems of Pittsburgh. This package requires minimal memory for
operation (32K partition), permits COBOL programming of TP jobs and
.cost DePaul $900. ‘

DATA BASE SYSTEM STANDARDS

‘The DePaul System is really a Data Management System. It is
composed cf four basic parts: .

*Generalized Maintenance System (GMS)

‘

*Generalized Retrieval (and’Rgporting) Sysfem (GRS)

*Generalized Utility System (GUTS)

The fourth‘part permitsTP jnquiry.update into the Data Base and
js called Generalized Terminal System (GTS). This paper principally

treats only the last system, our terminal interface to the-user.

GMS -Job Stream

A single batch job.stream GMJOO1 exists for the maintenance of
any and all files in the Data Base. All files can be active in the
same run, that i, incoming transactions can be targeted for any
Data Base file. It is expected that only one GMS run will be
required each day to maintain atl such files. The System Flow in

figure 1 shows input transactions being converted to disk via the IBM
card-to-disk utility. Program GMO020 edits each transaction thorqughly,
flags those with errors and releases them all-to the update program’
GM0030. GMOO30 is a calling program that calls the generalized module
XX0900 to process all direct changes to theé® appropriate Data Base files:

A 1
-

.

. “';7;.3
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. ‘A direct change transaction uses one of the transaction codes_shown
g in Figure 2. - In effect, such transactions affect no file or item of data
- except that which is specified in the transaction itself. An example
. would‘be the recording of a student being registered in a specific course.
Ce - GM0030 can also call numerous other upda%e modules for the purpose
e of making indirect changes. Tailored programs, such modules are triggered
£ by the type of,transaction entered into the job stream. Thus, in any
given.run, many different types of files, activity, and indirect changes
can be involved. An example.of an indirect change could be the setting
of an Enrollment Status\Indicator, in a different file; when a student
enrolls for any course. S .

GMO040 prints all error, unposted transactions that entered a given
run, while GH0050-prints the posted conditions. In addition, GM0050
anajyzes the users of data posted and generates, to multiple users if
necessary, monitor reports of records that have changed:

* M ~
s SEEEEY

Parameter-driven GR§

13

At any time; and at reguldrly scheduled reports, the GRS capability
permits extraction of records from one or more Data Base files with or
without sorting, for the printing of reports (1ists, labels,. accounting
reports,-statistics, etc.) all by parameter entry. At least 80% of the
computer center's output is handied by ‘tne generalized Retrieval {& Reporting)
System. . i

Data Base Standards of Construction

] Constraints on construction of the DePaul Data Base were established
- in order to use the GfS to maintain all files with but one update module.
First, some definitions are in order. . S 4

*Physical File = Grouping of similar records within the Data Bage.
TOTAL permits two types, master or single-entry and variable
or variable-entry. Each is identified to TOTAL by & four-letter
name, such as PEOP (for a PEOPLE file of names, etc.)

*File Record = Logically unique data groupihé for a givén primary
variable file record needs both rimary control segment and
& secondary contrel (part of SEG establish its uniqueness--
and thus GMS can find the record when trying to-update it»

ﬁB o control. (1ike Soc. Sec. #) in tbgigi:e of a.master file. A | -
1)

*Segment = Grouping of data elements within a file record. CTRL -
segment contains only the primary "control eledent. :

-
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A data segment, i, e SEGT, can contain any number of ‘data
elements. . A -

| | |
*Data Elements = Usua11y the smallest data'component of\a segment.
System permits multiple definition of elements

Y

While the GMS programs could be modified to accommodate a&most any
type of Data Base system, the setting of standards within our own ‘has
greatly facilitated the deve]opment of new methods .and teqhn1qﬁes for
dealing with the data conta1ned there1n }

f

~ o

Data Base Dictionary of Elements , 3 : B

Several files 1n the Data Base are used so]e]y for control of the
system. A schematic of them is shown in Figure 2A. Perhaps the most
1mportant is the DICT or Dictionary of Data Element F11e Every element
is described in DICT, its associated file, segment, be91nn1ng posi on,
sizey class, etc. FEach element has a unique number and is structured in
‘a special way as seen in Figure 2. An element in the DePaul system is

‘_re]ated ‘to physical f11e by 1ts prefix.

b
o

In the final ana]y%1s, the DICT even describes itself,”as seen in
-Figure 4. Here, it can be seen that 22 elements compriseone DICT record,
21 of which are in SEG] and 1 in CTRL segment. A 23rd element really.
exists in DICTSEGT positions 1 - 6 known as "last transaction.date"
which is autowatically suppiied and maintained by the GMS. Because the
DICT can describe itself, the GMS can be used to update the DICT records
of any element. "In othér words, changes to the struc&ure of the system
are as simple as*changes to the data yd .

~ . ) /‘- N
[ . .

Data Base File Relationships e/

-

Another system control file/FILS describes the characteristies

of each physical file and.its r /gﬂationship to others. in the Data Base;

. see Figure 3 for a sample Data Base Schematic and Figure' 4 for the &
associated content of the FIL 'file. An interesting fact is that FILS -
can kxist under any data bas& access method (not necessarily TOTAL).

File relations hips are also arried in the TOTAL core-resident descriptor
module, but that is freQuen ly proprietary; changeable or' the vendor may
even be changed. Like oth¢r data-base files, FILS can be modified
through GMS. FILS and DICT along with the. attendant standards of data
base construct,’ term1nology and file relat1onsh1ps, form the heart of
the DePaiil system g v
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Data Base Input Processing ‘ .
v - L4 - - ’

e , R : , . . ) _ e

. Perhaps one of the most interesting-parts, and certainly the T 7

 watch-dog—of this system.is ‘Input Editing. This js also generalized ‘ B

. and is a separate front-end sub-system.” -Its purpose is.to provide LT

broad ‘capabilities for entering either single-elemént or multiple- \
element transactions in a relatively free-form, highly flexibie

/% < manner that insures that transaction values are correct. e

- System Control Files involved include the FORM masfe?'fflé and ’ —
: FUSE (Form USagE) variable file that togethep/define the detail lay=
. -out of muTtiple-element transactions. For eXample, in Figure 4A,
assume a certain input form #F35 requires that two cards be punched
with data comprising three elements on the first card and ten elements ’

-

".on the second. These files'would show the following: . .
' “._ ) ‘fFORM'- designates,thé'Farm_#F35, max. no. of cards = twd;ﬁ N
. ot Primary Control # (Soc. Sec. #) starts in"cc 1 and. . =
1. ~ends "in cc 9.(element data thus starts in cc 10)” '
> and a pointer.to a FUSE file chain of records where:

v

. *FUSE i For card #1,. Form Fzéf first element value in cc 10-40,
secopd element value in cc 41-50 and third element

[

—— —-— > — -

9
.

in cc 51-68. The appropriate element no. for each is
-also given. . - ) -
- For card #2, ditto for 10 elements.

LA

A M3 this 1nforﬁation} the system can "éxplode" mu1tip1e-e1emeht trans-

»

< ions intg their component single-element versions $hat, are acceptable
. to, the ‘GMS update modujes. ' o .
-When. a single-element transaction is jdentified zor created via ) N
"explosion"), thé DICT record-for that element no. is read from'the Data
Base. Armed with its element characteriygiys, validity of the {rans-
actions data class, length of value beiagggﬁtered, aQ;honiiation of .dept.
no., validity of "system" no, etc. can be determined. = . ’

_ Then, twp new System Control Files TABL and VALU are ‘brought iinto_
play. (Another master and variable file combination, 1ike FORM/FUSE,

- these f\iles. contain the range of expécted, or precise; values for any ,
given element. The ‘transaction vatue is subjected to the proper validity

- bmem

‘pshecking by these files before successfully pagsing into GM0030.
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Some Handware Comsiderations ' . - € g

- & . — -

The batch or TP syste X5 des1gned to occupy no-mgre than 48K of
memgry for any program ule. For 1nstance, the update phase GM0030

* can-include <in memary at_one.time:- < s . ) f’
' *Rogt Module GM0030, Macros o - -
. * - *TOTAL Data Base Description Modu]e (S1ze var1es)
>  *TOTAL Data Base Manager - e

*Transient COBOL modules 11ke XX0900

A 96K 18M 370/135 eas1Ty accomodates thms system at a very modest hard-
ware cost. “Programming language for all primary modules is IBM. COBOL D.
There are also 3 macwos written in Assemb1er, each about 15 instructions.
The system i$ thus high]y hardware and software- independent. 0perat1ng
system is DOS. . v

i

Three additienal .installations of the batch system have been made,
two of whlch are 0S w1th pregrams converted to ANS COBOL

14

'

0ur double-density ITEL disk dr1ves are able to prov1de concurrent
+ operations among. {1) 1401 Enulation, (2) Data Base Batch Processing..
(3) Data Base TeleProcéssing, and - (4) SpooT1ng of-1/0 operat1ons

)

.
M . ¢ ¥
. . N

‘ ) ‘ ‘ ‘
DATA BASE FACE TO FACE - GENERALIZED TERMINAL SYSTEM - v

i “ - ’

System Components .- ‘ . : -
] A rather 1htr1cate combination of hardware facilities and special
software is needed to build a teleprocessing‘system. The following-

discussions of the subject are purposely_s1mp11f1ed and, hopefu1]y,

B
1. Hardwaré Emp]oyed . T R

*  Confi urat1on - ’ ) ’
- IBM 370/}35 configuration, 4nc]ud1ng the- TP term1nal network

* Term1na1s = Five CRT terminals of the 'IBM 2260 type are used. .
Screen ¢apacity is 960 characters spread over 12 horizontal
) ‘lines of_80 characters each. “The terminal keyboard layout is
.. much tike a ?ypeww1ter wit the add1t1on of severa] spec1aT-
- ~ -function keys. . , ; :

—0

8

Press1nq\the St&rt of - Message (SGM) key creates a character
symbo] P> that is the beginning 6f the message to be sent-to
the computer The TRANSMIT. key ‘activates- the computer to read
the screen’s current message and places an End-of-Messagé

. (EOM} [] symbol jin the cursor p§§1t10n NPT

~

. )
Thus, .the characters FP'ABCDllFGH would resu]t in the computer -
reading only the ABCD.- )
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*Network Operation - One control unit. seryices all 5 terminals - E
' by creating a.polling sequence. to repeatedly check. each . oo . ,
terminal for activity. The computer actually communicates . THERY

with the control unit, only, by 1§suing read-screen or write~-
screen commands- .

-
*

Such commands state the specific terminal number involved and
the expected length of tie read/write character string, up to . ,
960 characters. ¢ ’ ' . -

/

at the first character .position on the\gcreen, at the upper L
left or '‘home' position. -The operatqr'S response to the last” - o

screen written is what is read from the screen to computer.
' I . . L %

Writing, -from compufer memefy to term1§21 screen,ﬂa]ways'startS‘

s - ) IN J /

The message being read is always defined by the'haraware as ‘
the characters on -the screen that 1ie between the SOM and EOM . .o
characters symbols. Only one SOM or EOM can be on the screen

- —

at one time - this 7% generally emforced-bythe hardwares———— - —-

We have a local terminal network, where in no 'remote’ or :
phone transmission is involved. .Terminals may be placed up s
to about 1000 feet from the control it tonnected by a cable.,

' *

- - N -

. ‘Local networks are less g&péhsive than remote since no data
ot transmission facilities are needed, and have e;treme1y fast L .
screens (read or write time) . . % virtually instantaneous.,
However, the time to read or write a screen is ot a signi-
ficant part of total ‘response time' as commonly defined.
Response time’ is considered the time it takes for the computer

to ‘answer', that is, to begin writing a screen jin response

to something the operator entered. Depending on the circumstancesy
response time varies greatly from oné teleprocessing system to i
8 another.  The DePaul system is quite good in this_respect,
. * averaging about 3 seconds.
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INTRODUCTION N

1.

The Un1ver31ty of Texas at Dallas (UTD) is an upper—level

°

. university located in Rlchardson Téxas,. whlch is & northern suburb -,

l

‘«

- A

1mmediately adjacent to Dallas. It was‘ﬁgiginally a private researqb

center. In 1969, it became a part of The:University of Texas System.

) 2

UTD immediately began offering doctoral Jlevel work, and in the fall of

1972, initiated several master level programs to support the doctoral

programs. In the fall of 1975, The University of Texas atlDalIee will

become an upper-level university by -enreolling its first undergraduate
]
students at the junior and senior levels. -

UTD is a user of the University of Texas Regional Computer Center .

- h
: - - .

in Dallas, Texas; which alSoJEupportsAThe University of Texas Health

Sciences Center, in Dallas, The University of Texab as Arlington, and

3

other smaller users. The present hardware is an IBM 370/155, five

'tape drires,'ﬁour 3330 disk drives, and other periferal equipment.

The present ;oftware is 0S/MVT, TOTAL Data Base Management System; and ~

no TP MOnlbor or Query Language ' LY ’ ,
A stanﬁlng genefgi requirement of the administration of The University
" of "Texas at Dal’as is to receive high quallty 1nformat10n with a max1mum ~

R ‘ N - . .

4 turn—around time of one day. This implies some kind of on—line inqui_ry‘a ‘
7 . - R ' t .
and upditing capabil@ties, It implies Tile structuring for\efficiént

- T

accessing of data elements. It implies a query 1angué§§'with supporting |
software to be able to quickly describe inputs, outputs, and proressing
to be done.

¥ ' . .

could anticipating a TP Monitor and query language at a -later date,” to

'- > . - ) . L
With this in mind our approach was to .make any provisions wve

- 4

@&
2




+

using the TOTAL Data Bese Management System, and design all data collectlon

forms and reports which will be replaced with on—line”inquiries ta fit -

=

£
W1th1n the physlcal llmltatlons of a CRT screen.

With a very small research—orlented faculty and stucent body, the

.
-

/'Uniyersity needed toO begin a program to create.interest in UTD among

prospectlve enrollees fdr the fall of 1975. The program chosen is called

Concurrent Admissions. It is designed much like a regular adm1ss10ns
“
system, but is flavored heavily with counseling services and does not’

~ -

require the prospective student to supply more than what is asked on the

-

_application. The program provides advanced coungeling to prospective

students- o% the University'while they are oompleting their first two years;

The bulk of the students particlpatlng are’ enrolled in ares community
1 -
colleges, and are in a posltdon to v1s1t the UTD campus for couhsellng

as often as they feel necessary. However UTD counselors also travel

’ 4 .
-

extensively’to'community college and high;school campuses £o reach as

” .

many prospectlve students as p0531ble. ’To support the effort, a computer* ’

system was des1gned and 1s, at thls time, approxlmately n1nety—f1ve percent
9

T -

'implemented * o . .

©

The Concurrent Admlsslons System is s1tuated loglcally, as in Flgure 15

between a var1ety of documents from and to‘prospectlve students, and the

regular undergraduaté admlsslons system.. It prov1des advanced counsellng

to prospectivegstudents of UTD, while they are completlng their first two
years at a communlty college or'some other. four-year college. The system.

is promotlonaL in nature and is where the student s record may be created

~

. 1nit1ally, ‘and be passed through many other’ systems untll thenstudeﬂt “.

ﬁgraduateg-or leaves UTD. ! -
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- ) ' The Concurrent Admission System itself can be though of as five S .
. _ general areas. They are: (1) prompting inquiries; (2) prbmﬁting_ )
‘ . i ' ‘oo ,
’ Concurrent Admissions applications;’ (3) creating and maintaining a )
’ Concuryent Admissions data base; (4) using the data base; and, .S .
' ) : | . { ., and —
(5) prompting regilar undergraduate appliga:tiorgs for admission.
% v’ . » \'. . '- “ . - . b
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'

l 1 Prompting Inqu1r1es.

“Inquiries-

~

- degree progra.ms are prompted a )jhown in Figure 2 by ﬁlaclng newspaper ads, .

-

about undergraduate
- ’.15

=

radio and TV s;pots, havmg booths in lpcal shopplng centers, dlsplaylng e

on “such lists as:

'Scho‘ol Graduates; and, (3) Educationel Testing Service's Minonty See.rch,

{ ’ T . [
Valedictorians, and Salutetorians.

(1) personal letters,

' |
Inqu:.ry card is fllled out in* the office as each 1nquiry occurs. Another

source of "inquiry"

]

these tapes is treated as an inquiry and’ entered 1n the data base,

v ?

13

(2) wa.lk-ins, and (3) phone calls.

is from ACT and SAT Test Soore Tépes.

_FIGURE 2.

[ . M \ -
As- 10 C NEws pAPCR ADYS
. L l v ‘_'.
* - 1 MALSCD BSTAS
) ACT Teoy
- SAT [l.)';'n_ Z P‘*ST&'ZQS
NATL peRiT . Ravio g
T M‘-‘A‘) NS (.'p\- rv - .
Prasck e 1w Crd o - [AERSCMAL LETTER
€15 miv SCARKH .. Priosc CALLS
, . vAule)aUciqu . loack-vs B
L. N 7 y\Lu)'l%chc‘,lAh'.S . E N
: . t N
- . N -
,J . s <
- N . v
- X
Lo WO T TL’RS_ .
. Js o . o
o INGguiRiEsT OTHE R
=S, .
B e rukee ). IOQAIRIE S
. ! .or . ‘

Prompting Inquiries

* posters at adva.ntageous locat:.ons, and by sending letters to all people

/-)\
(1) National Merlt Scholars; (2) Da.llas/Fort Woth ngh

<

Additional inquiries' result froﬁl

-

A sta.nda.rd

Each entry on

. [ o
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1.2 Prompting Applications. Applications (Appendix 1) for Concurrent

~ Admissions are prompted, as shown in Figure 3, by (1) counselors traveling

¢ 4

to area campuses and talkiné to prospective UTD students, and, {(2) period-

‘*ically having the computer examine the data base and geﬁerate a follow-up
+ N . .
‘lefter to be sent along with a blank application to all Yinquiries' who
. ’ A
have not yet submitted ‘an application. ‘ :
. 4

°

e T
i .

’

¢

v -
. To supplement these direct efforts, pertinent literature is sent to

selected groups indicating a certain major or attending a certain insti-

’

.o tution, etc. .

L\ : . -

‘ kouuSCLcK

| . . . . ] . I
, _ Jmaiace LABELS Pk »
. 4 -
] £ \ . Ll TEK‘\T\*RAC FULLOU‘; P
) . CAMPUSE S '

; OF INTEREST . LETTERS
‘T o PRCSPECTIVE . ro

. ¢

APPLICAKRTS

o

INguiries )

AppLicATionS

FIGURE 3. FRrompting Applications

1.3 Maintaining The . Data Base. The date base is maintained as shown in
/ - '

.
<

. "Figure U by addingyall applications and inquiries to the file on a weekKly
" i basis. They are edited. 'The data base is updated.” Meiling labels are °

created for ég;gt_time_inquinies,, Back-up and fecbvery procedures ate =~

-~ . 0
:

executed,-

B
N [
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SR - .
o 7
‘ (éa = ‘.
,’{;; X t:i' = .

MArC NG
LABEL S

L) : : N ©
FIGURE k. Create and Mmintain Concurrent Admissions Data Base _

x
, .
.
- . N . . . s

- 1.4 Using The Data Base. ghe data base is then used for a variety of

: ' . ' "
' purposes as shown in Figure 5. They are: (;) elaluating ‘epplicants for -
. a@missibn; (2) re-evalﬁating rejected students for admission assuminé

v

possible submission of more current data; (3) dsing varioﬁs lists and
suﬁﬁarie;; and, (h)'making meiling lﬁb?ls. A use of mejor intérest,is
¢ '%hat of evéiuating students for .appectance. Tpey are accepted iﬁ one of
- four ways: (1) rank in the top half of\his high school graduating class
and make at least 18 on the ACT, or 800 ¢n the SAT; (2) complete ‘at least '
127 semester credit hours with € grade point average of at least 2.5 on a
4.0 system, (3) complete at least 5k semester credit hours with a 2.0
N 7average on a b.0 system; or, (E).be accepted on ;;dividual approval. i%ose
accepted are sent an sécept;ncé lé;ter ;nﬂ a View Book sbout UTD.’ Those:

rejected are sent a rejection letter explaining conditions he/qee must

.

3

| " ‘ . X '; : , ”
ERIC . D R R
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“~ f . : /f¢ .
) ' - - N ‘e
accepted. Another impofftant use is prowiding lists )

meet to become]

' ) 3

) for cotnselifig| purposes. Still another very valuable use is for
s , ad . e .
. ; . . “ Ly

planning facilities and Student Services. , Do P ;
- . N . )
h L] . ' - '
3

<

* /s X : * ; & E o
o * ‘ <
- Fa '
S . L
. f |
. 4 JAccePTARCe ¢t ACCEPTANCE ‘
. . ; RE TLeTrol MAILING . e M
f LETTCRS LABRELS
. - , N ; / %
‘ i FIGURE 5. -Use Data Base \ .
| L
| : i
' q

-

The last general area

\\* 'l 5 Promptﬁng Regular Undergraduate Applications
. I
in the sysdem is, as in Figure 6, prompting the student to apply for

' The expecteq date of enr?llment is_efamined, and for

. regular adqission.
all students indicating first enrollment’ for the coming semesteq, a

computer generated letter is written explaining the gtéps for regular
\

There is one letter for thost who have been accepted~and

. admissiona
The letter to the unaccepted ones‘explaips
- A .

~
another f¢r “those who have not.

any deficjiencies and reiterates the requirements.

.
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NLLEPTARCE
IWCTTCRS

' FIGUEE 6. Prompting Applications for Regular Admission '

. .
% . .

- .

W . 14 f J

. 2.. THE DATA BASE . : :

. w
- .

- ‘ 2.1« Data Elements. The data elements needed in the’system were decided o

PR *

upon at meetings of a group of administrators des{gnated by‘the Academic

-

Council. The particiﬁants were people such as the Directe£3of Admissions,

¢ . . . IS

Registrar, Director of Student Services, tHe Assistant_to the Vice ot

, President for Academic Affairs, and others. As each-expressed n}s or

. : her 1nform&t10n needs about students scheduled.to begin enrolllng in’ ) e R

]
[,

. gpproximately two years, & list of data _elements emerged and an appllcatlon

P for Concurrent Admlsslons was designed. One document Supplles all infor-

¢

mation needs expressed by the aforementloned parties as in (Appendix 19

2.2 Logical Data Groups. The next step was to decide where eachgﬂata ' hY

element should be maintained. = In TOTAL, there are two kinds of files -

‘
-

. meaning that for any key there is one and onlylone record in’thé master .

-
[4

¢ .
file. Master file records are read directly, and point to the first record(s)

of all chain(s) linked to this master record,. Variatle files are multiple \

-entry files meaning that the number of records in a varieble file is

-

*
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limited only by the physical limits specified in the DatanBase B

" file as the address of the first record.,of a. string is maintained

effects on the efficiency, effectiv?neag,

" be in variaﬁie records?

' . ‘ o Vol.

. f . e , -
/. . ; o

\

Variable files must be attached to a; masten

’ «
.

Genera.tion (DBGEN)

only in its master record. Each record in a string is 1ihked both

forward and baekwerd,\allowing application programs .o 'write ‘before'

or 'write after' a variable dhich has already heen read.

The decisions made here will have far-reaching and long-range

li

flexibility, and maintain-

L4 .

ability of the system. The designer must seek answers to such

queetions-as: (1) will disk space be a constraintf (2) HOW;Land_

- - o~
hqw often, is each data element used? (3) Does gach element exist

only once for a primary key? (b4) Does it always exist? (5) Can each
; X

element exist more than once for a primary key? (6) Which set of

elements are used for each logical system function?- (7) Should all

singly occurring elements be in the master record? (8) Should they

(9) Should ell elements

‘
{

be in the master if they don't always ekxtist?

(10) Should they all be in one variable

record? (11) Should they be grouped in variable records according

to logical system functions? _(12) Should they be grouped in’veriable

records\eccording to frequency of usage? (13) Which arrangement of

. . * %
elements aliows the simplest application program logic? (lh) Whichi
arrangement of elements 'allows the most efficient execution by

application programs? (15) Which arrangement most easily allows

expansion of the data base? (16) etc. The answérs to these questions

\

must be determined within the framework of the functions the system .

.

¢ i
I
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LY

-

must perforub and the resources available to develop and support the

system. Our decision vas to minimize resources&* This'%hen lead to( ;
¥ .

the development of the Data‘Base File Chart. b

2.3° Data Base File Relationships. In minimizing resources, we.had to:

(1) s&implify program writing and maintenance; (2) use as little

permsnent disk space as possible; (3) provide for easy back-up and '

//}ecovery; " (k) provide for easy expansion of the data.base; (5)

. A
minimize execution time; and (6) start simply enough as not to require

excessive training and p}anning beforé beginning.
Since the system is extremel& person oriented, we agreed/%?at'the\

only type of on<line inquiry apd updating Qe would ha%é %o have later .

‘;ould be by person. All other summaries gnd repérts could be run on &

remote>batch printer, Tpis tHen-mgde the File Chart E simple one. The

A

master file contains all data .elemeénts occurring only once.

P

R R i
c L ierw TtRS o STUBINT
) mASTCK o ) MASTE R,
O ) ‘ -/ SrTupeoT
v 4

o VARIABLE

FIGURE T.. Deta Base File Chart -

», >

-
Ly

. The variable file contaiﬁ§:a11 data elements occur;ing more than once,

3 { '
i ! »

X s
13 N
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.

In complying with our criterie for minimizing resources, We now

.

had to detefmine how each logical system function would be accomplished -

] .

with this’data base. The system functipn$ are: (1) update student

records; (2) evaluate student reéords'f?y(agmission; (3) write letters *

to students; and, (%) inquire into the &éiéfbaqe; on-line ﬁy student . .

.

(1ater), and other summaries and reports (now, batch).

[

Program logic is simplified because updating, evaluation, letter .

writing, and on-line inquiries are &ll done by student;'énd all data

1

for 'a student is in the'master record except the c6rrespondence log

*

which is kept}ig the’ variasble file and is a by-product of the evaluation.

The other summaries and reports are done by extracting the master file -

3

and writing a batch summery and/or report. . .
' Disx space is minimized because very little extra space is in the .

master redords and the number of master.recprds provided for in the

data base above the number of records used is kept to a safe minimum.

Also, there is an absolutk minimum number of linksages ih the data base.
: 1

Back-up gnd recovery w;s made easy by inserting a time-stamp in
a master record follvwing its update. . This way if the system goes down’
during an update run, the run need only be resubmitted without régard to.
the transactions or tpe éqta ?ase because the update program ;lways '
checks to see if it has already uﬁdated a record by comparing time-stamps
and will not attempt to update'a.record‘it has already updateé. Expansion
of the Aata base is accogplishedjby using the back-up and recovery éystem.

Execution time is minj zed for all functions except in the cése

of extracting, sorting, anf writing summaries and/or reports, and this

. . .
is not critical because of the frequency of these runs.




Ohe can start as simply as we have and gain‘experience because
/ . )

. we have avoidéd some of the problems of a large data base; such as

back-up é%d recovery efficiency, s&stem complexity, program complexity,
i ' ’

disk space management, and mainténance ¢f secondary maiter files.

® .

.

One question which was of greet concerrn was: "'Will the secondary

‘
1

master files contain’all possible keys or only those existing in &

-~

veriable record?”" The implications of this area: (1) If secondary

master files contain all possible keﬁs, then an update program would -

have to be written for each,,or, (2) 1f secondary mester fi}es contein

only those keys existing in e varlable record the the up ate program
P

-
.

for the primery master file can automatlcally updd¥é’the secondary

master files as a variable record is written with E&key which doés not®

yet exist in the secopdary master,

3. THE SYSTEM L : )

3.1 - Prompting Inquiries. If this phase, lists of student names and

-

addresses are keypunched. Each type card is read b& a module which
‘ !

builds & record which is passed to & géneral letter writing module.

This module brints letters on contlnuous form letterhead (Appendlces

6 and 7) and they are sent out with inquiry reply cards (Appendix 2)

which, when returned, get the student on the file as an "{nquiry".

-

.
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System Flow - Prompting Inquiries

3.2 Promptlng Concurrent A&miss1on Applications. A program examlnes

for Concurrent Admission (Appendlx 1).

the data base and generates follow-up letters (Appendlcqg 6 and T) for
all students who are 1nquiries. Along with the letter is an apﬁf;catlon

-~ ‘
.

Ry
.

by request to send special literature publications.

M

Also, meiling labels are wntten

Lo

b ]
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Admission Applications .
- - ot

3. 3 Create and Maintain Concurrent Adm1351on Data - Base.' This phase is

~

where the data base is built (Figure 10) and all additions, changes, and

~
P

deletes are accomplished lgbels.are created for first inquirrgs, and

* ¢
o
' s
1"

back-up and recovery procedures are executed.
- . The;data base was creat 4 initially bj writing a dne-time program
ump the old sequential disk flle to & temporary diSk file in trans-

ac®on record format (al1 additions) which was then input to the data .,
5 .

base update Job. /Normally the update job is accomplished by keypunching

scards for applications,linquires; and internally originated¢file change

! -

N ' forms; and processing the weekly accumuwlation. As inquiry'transactions

are encountered, a check is done to see if it is the first one for the,

»

person, and if 5%% a mailing label is written. Each time the updaté'Job

‘ . B . N
-

) L <39



- is run, the back—up and recovery’steps pack the transaction recorés

-

and sgve them until the next dump of the data base. The data base can

f~be,recovered at any time by restoring the last copy, unpacking the

-
- i

saved transactions,‘\and running the update job

3.4 Using the Data Base. Here applicants are evaluated for admission

. oo ot . . ..
(Figure 11) by a program which accesses all recoras in the data base

'and.applys the admission"algorithm to all' stident Fecords which are

unevaluated or have been rejected It uses an unlinked TOTAL master

o »

file for obtaining a copy of tHe acceptance ahd/or rejection letter

¥
that it writes. It writes mailing labels for“all students who are
. t ,’ N };:— ™ .
accepted, for sending gdditional pertinent literature. It provides a

‘

II-

>

© - log, of all action taken, and creates a transaotion file for the update

program which then updates the student's status.

Exd

'

&

mhere is a program vwhich will list or summarize the file on\any

i
[y

six fields in the master record in gny order. ~

There is a mailing label program,vhich will print a set of labels

s
-

for a- specified group of.records. . ) ,

There are other uses, but those}mentioned above aﬁp the primary

ones.

2
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h
to find fthose Scheduled to eﬂ'roll i@ ’che coming semester. It writes &t

letter to gll these witn an a.pplica.tion and ma.kes a log of all action tak?!n. ’

’*
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s .

4. IMPLEMENTATION .\

- - The imementation plan included maigtaining a par“tially developed

<

n ¢

sequential file systém while the rpmaining parts of the system were

(\_ ) - ¢ Y

developed for a Data pase Management System. Then the original programs ° .
e . ’ . . T
. - were converted to:run’ from'the data base. : « 7
Qr \ ~ . “ «
Lo 'l'he in'i’bial system development using the Data Base Ma.nagement A ot

¢

System consisted of progra.ms. to: (1) dump the existing file to trans-

actiodn . format which could be read by the new update program to build : .
1 [

« tHe data base initially, (2). updatf(build) the data base; (3) bacP-Lg -

& ’ .

" and recover the deta base’ and, (k) evaluate applicants for concurrent

o ’

: admission. 'I'hen the Detatl List/Smmnéry/La‘bel Job was converted to run

- »

Jrom Data Base and the conversion was completed,

.
‘ , P
.

“ ‘o

-«
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A'Simple Data Bagé Structure ‘for
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+ Director of Computer Services
Tulsa Junior College
. : Tulsa, Oklahoma

B

\ e Data Base Design can determine the success or failure of

.

4

On-%l.J ne sysfiems., Data Base structurés must be reliable and responsive

[ 4 . >
. 5

_,during the Heat of .en masse registration. .

%

.
.
-

\‘ This paper presents a reliable yet relatively. simple Data Base

strué..ture} designed for on-line(A?dmissions and Registration which is
H

' quite adaptable tc other applications. ) . T .-
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1, NTRODUCTION ’

. Hore colleges and universities are using COST vs. PRODUCT evaluation -
technigues than ever before. Costs are being matched with programs and
budgets are being'cut or raised based on these projected program costs.
Everyone feels the pressures of optimizing classroom, building, faculty, 3 ;
and staff resources. Registrars are thus'hecoming more aware_of vacant
seats in the'various programs and realize that classroom seats are very
much like airline seats. If they are not. filled at the time of take—oft

sthey are lost forever . . . A perishable product. On-line Admissions.and
Registration procedures are then only a means to reduce the number of seats

that perish each semester because of sluggish admissions or untimely reporting.
! ’ : '
- ﬁith all its beauty comes the thorn . . . the possibility of data loss

-

during en masse On-line Registration. The success of the system will,

/
therefore, depend upon the reliability of the Data Base.

: THis paper discusses, a relatively simple Data Base structure which “

allows On—line Admissions agnd Registration. The Data Base keys on.social
security number and permits complete permanent records to be added and

maintained while students are being registered in classes.
1

' . N
‘\» ' ) e '. -y

. 'O \ “
2, THE ﬁASTER FILE DILEMMA -

\ - . '
In many instances qualified applicants walk in with application in hand ’
1
only hours betore the registration process is to close. In an effort to serve
the prospective student as well as eliminate those perishable seats it is

necessary to pexﬁorm the following. .
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2.  THE MASTER FILE'DILEMMA (Coninued)

(ﬁ) Accept the application (if possible)

(B) Inform the student &8 to registration procedures
. ' (issue time-card, etc.)

(C) Code application .

(D) Enter application on system

(E) Register studént.

It is at this point.that most ofﬁthe‘managers’of Data Processing who
" are running On-line shops, (all imput into the system coming from On-line
applications) haye faced a problem which might‘be called the 'Master File

Dilemms". briefly stated as follows.
(A) 1Is it best to add records On-line to the Master File
" and risk loss of data

' PR

OR

~(B) Capture the data and run 'in batch mode after the ‘On-line
system is down. .
sc‘d
Obviously the second technique is the safest, but what about those

late applicants and those empty, seats in the classroom?
In.order to safely add records and quickly retrieve them, we felt

standard Indexed Sequential Access Method had to go. It was mdch too.slow

Lt

~

in adding records during heavy Admissions and was none too predictable.
0‘1

The new access meth?%*%hpﬁgiore muét.

(A) Add neh students On-line and in batch mode siéﬁfganeously.
* (B) Have a quick response time. #

(C) Handle multiple records-per student.

(D) Handle multiple files. .

(B) _Utilize the present SMF concept.

() Be accgésible sequentially.

(G) Be easy to maintain.

.
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3

“follows:

3,  THE BASIC RECORD DESIGN | L i

N

Any institution whicﬁaattenpts to maintain a complete permanent
record Onrline must allow fo; new records to be added as transcripts
are evaluated and/or classwork is completed. Good Data Base design,
therefore, should provide for quick random additions to the file during
those very volatile periods of late Admissions and Registration.

3.1 The Social Secuzity (br Student Number) Appendage. One easy method

of alloulng multiple records per student is simply extending the student

nunber by two charactérs.; These last two characters can be given special

meaning such as: % A

. Social SecuritgANumber + ‘P@' = vital Stat,
Social Security™: 4+ '05' = College Transfer )
Social Security <+ '59' =

First Enrollment,

' %Spe Table I for Datd Elements.

(NOTICE: Each of the records above '05' have seven logical sub-records.)

v -

3.2 The Kej(File. The iéy File is a. relative record file developed to

\
allow for the collisions in randomizing the social security number. The

° \-7

basic sdeial security nupber is in the form 'AAA-XX-NNNN' where NNNN.1is a

, fairiy gequential numbef; The algorithm for finding the key block is as

e

Y _. .
(A) Takettheéiast four digits of the S.S.#.
«(B) 1If greater than 5000 subtract 5000 from the value.
(C) Take thé result from (B) and read that key block.
_Each key block isfseparated into ten gspb-records of 44 bytes each.
Each key block will allow ten collisions on same number and eleven records

for each student.

IS
.

' 3

! 309

Yo




312

1882 W

B&N [t B OEWTion] INGRM)' HG-GTo(NoR0)

o682 [uld £TEIISNVEL S0ETI0)" QU-bl5udsiot)

04003y

=5
, N wwm
3 3L

8682 [ ..855%._&5. W-oTslbeon]

e

Ul A VIV -

[ NOLLVAISITY] .

GTSD ¥y @00

e T2 A TT A




3.3 The On-Line Master. Afte} the sequential master has been loaded to

-~

.disk a common overflow area of blank records is provided after the last

¢ e

The relative record location of this first blank record -
. Y '

master record.

¥ (?,‘
is recorded on the key file ynder the number '000090000' . Any records

that are added are added in the next blank record on the file..

’

3.4 The Tag—-Along Keg, To increase response time only one access of the“ L
key file is required for each:;eries of reads, renrites, for a student,
After the current key block is located it is appended to the last record
read. In doing ‘this the keys become core resident and pointers to gvery

record under each student are available to the Data Management routine.

23

CORE RESIDENT RECORD

DATA RECORD . . | wEvs i
440 BitES ‘ W RITES

Any ad&itional read or rewrite_for this student requires one ‘master

file access only.

Read key for record 000-00-0000.
). Pick up next overflow pointer. |
, (C) Read next overflow record. ;

(D) Récord”should be blank. . A :

(E) Add record to Master File.. . . ' .

(P) Update next overflow pointer. ’ . . ,
) (G) Re-write 000-00-0000 key record. , R

Re-write student record key block.



~

. A
..

THE COURSE MASTER RECORD

N

The Course Master File resides within the same physical Disk area as
the Basic Student Master File. A common overflow area is shared by ‘all

files within the Data‘Base. All access to the Course Master is then a

. fouf byte nuﬂber called "ZAP". The only difference is the acess between

[y

the Course Master and Student Master is the algorithm used for finding the

key block.. ,

»

(A) Take right three bytes of Zap Number.

(B) Add 5p99.

) L S o ‘
NOTICE: All key blocks for students range from 1 ta 4999‘ Key blocks for

the Course Master range from 5000 to%5999f

5.  THE FINAL TEST

. ’

The fingl test of an On-line Admissions and Registration SyspEm psually
occurs during the heat of registration when every terminal dedicated to‘
registration is backlogged when the Accounting Office wants their monthly
reports; when the Personnel Office wants a paynoll run; and when the c.E.
wants the system "for just a few minutes". It is during these times that
complete confidence in the Data Base is the best Rx available for"the Data
Processing.staff. ) . : .

Do hqt be misled in believing that a good solid Data Base will automaticaily'

insure a good On-line system. The overall system will only be as innovative

as the applicétion programs which access the data. The implementation of
. ' - ¢




N
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5. ° THE PINAL TEST (continued)

r

14

successful On-line systems rest on the dogged détermination to make them

4

succeed. This is quite unlike the man describgd.by Benjamin'Franklin:

s vvseees like the man who, in buying -an ax of a smith, o
my neighbor desired to have the whole of it's surface as
bright as the edge. THe sw&;h consented to grind it bright
for him If he would turn the wheel; he turmed, while the
smith pressed Jthe broad face of the ax hard and heavily on
the stone, which mdde the turning.of it very fatiguing.
The man came ¢very now and then from the wheel to see how

the work went/on, and at length would take his ax as it was,
without further grinding. '

!

"No", gaid the snith, "Turm on, turn on; we shall have
it bright by and by; as yet, it is only speckled." "Yes",
says the-man,'but I think I like a speckled ax best."

1f the word !'speckled" égequately descqibes the On-line system at

your institution the fault may well be in the reliability and resﬁonsiveness

. ' , { ' .
of the Data Base, ]
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) ITEM FIELD DESCRIPTION X SPACES POSITION F'ORM OFFICE
. S -
= 1 Paid or delete flag ./ . \7)1 ) 1 ) : :
2 . Social Security Number,\’ ‘ \ 9 2-10 . applic. = Admissions.
3 Key Field v . .2 11-12 . generated Computer Ctr. °
: 4 Student Name, ! ' ‘ 19  13-31 applic. Admissions
5 . Btreet Address’ LR R 20 32-51 " " Lo
~ L 6 City Name 11 52-62 " - T
7 State #from code table) - 2 - 6364 " ' v
8 Zip Code T, 5 65-69 M " RS
) 9 Residency {count;§ 3 . 70-72 o v T :
10- Residency (state) 2~ 73-74 " " ,
! 11 .College Home Phone 7 75-81 - " " K
- 12 Next of Xin Home Phone - 10 82-91 "o, " .
13 Next of Kin - - S 19 92-110 " ° "o
14 . Relationship .. ’ 1 111 .o" S e
15 Next of Kin, Street Address * 20 112-131 " & "
16 Next of Kin City Address . 11 . 132-142 " "o :
s 17 Next of Kin State Code 2 143-144 " " o
18 Next of Kin zip - S5 145~149 ¥ "
‘ 19 Date Of ‘Birth T 6 150-155 ¥ . "
20 Place of Birth City 11 156-166" " "
21 Place of Birth State 2 167-’168. " "
22 Marital Status 1 169 , stat.card -Registration
23 .  Major Interest. 3 170-172  2PPlgvise. Adm.-Advise'
24 Campus Code y 1 173 . applic: - Admissions
25 Citizenship Code 3 # 174-176 . applic. " S
26 Term of Entrance - 3 177-179°  applic. 2
- 27 Attendance 1 180 pg%nerated Adm &Com.’ Ctr
28 F/T-P/T 1 181 .
29 Filler 1, 182 .
30 H.S. Grad, trans, GED, Ind. App. - 1 183 applic, - Admissions
31 Date of Graduation , 4 184-187 " -~ . "
, 32 Name of High School 16 ' 188~203 . " . " . -
33 City of High Schpol 11 204-214 " "
34 County of High School 3 215-217 " "
35 . State of High Schaol - 2 218-219 " " ' .
36 . @iller - 2 220~221 o
’ 37 ACT Scores 10 | 222-231  Adm§ACT .Adm. & Advise
38 . Sex . , 1 232 Applic. " Admissions .
. 39 Race . - 1 233. stat.card Registration
4 '?\ 234-235 , SLc "
41 ° Veteran ' b - - 1 236 * Vet.Office ‘Vet.Claims
42 Filler , + 11 237-247" - “
43 + Filler ~ Hold Codes ' 1 248 T,
44 Future College 2 '249-250  dtat.card “‘Registration '
45 Filler -Highest .Degree Earned 1 ' 251 e
: 46 Filler~-Desired Degree’ 1 252 : !
) 47 Grad. Cand, ) 1 253 statseard Registration
48 Hrs. Employed 1 254~255 g
49 Filler | 256 - )
50 .Residence Code 1 - 257 applic. Admissions
51 Date Application Received 6 258%963 " ' Ve -
52 $5 Fee (Date Received) " 6 264-269 "-
53 Date Major Changed 6 270-275 | advisement Advisgment
54 *  ACT (Date Reédeived) 6 276-281  ACT cagds " & Ad?& .
- i -l o \, , e
ERIC SRS L w
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-, ‘s , COURSE MASTER.FILE ’
. ’ a y T €
ITEM FIELD DESCRIPTION’ - . ¢ SPACES ' POSITION FORM OFFICE' P
. v . o )
1 Flag . 1 1 SemSchedule Academic Dean
? 247 . . 4 2-5 U
3 Key : e 2 6-7 S
4 Dept. & Course-# - 1 8-14 " 't P
5 Standard Coutse Abbreviation . ) 14, « "~ 15-28 "o
6 - Building & Room - . . 8 29-34 . " ’
7 Days of Week : 7 . " 35541 " -
8 Mecting time of classes 8 42-49 "o ) ,
9. Building & Room 2 6 50-55 " )
10 Days of Week 2 7 56-62 " -
1 Meeting times of classes 2 8 63-70 "™
r2 Hours Credit 2 71-72 " B .
13 Hours Lecture . .2 73-74 " - e
14  Fours Lab ) -2 75:76 "
15 Fee Code 1 77 - Bus. Office
.16 Amount of Fee ° . 2 78-79 . " F e
17 Lab Req. . ) . ! 1 80 ' SemSchedule Academic Dean
18 Semester Year C. .3 81-83 ." .° i :
19 Campus oY ‘ I 84 "o
;20 NCHEMS code # (last 4 digits) ' 6 85-90 "
21’  Fund CoL 1 91 " L
- 22 Class Limit > oz 3 92-94 "L
23 Class Count . ¢ ) . 3 95-97 no . .
24 Instructor Name - Last First - 15 98-112 " . M
25 Instructor Social Security 9 ‘113-121 . "
‘26 . Blapk - * 51 122 "o
27 Filler 2 123-124 " —
28 Division . 1 125, e St
29 7 CMF Tally™\ .- ., ) 3 126-128  generated Adm.-Reg:
30 Repeat Code ' 1 129 | SemSchedule . ‘
31 Number of ‘Weeks 2 130~131 " .-
32 Filler 318 132440 M, f -
? ’ [ 2 *
= . .
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